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For the help you need— 





CALL YOUR 


HANSEN 


K. C. MOSIER 4 
EE MOHER REPRESENTATIVE 
Provides engineering service on 
pneumatic and hydraulic installa- os P 
tions to diversified interests includ. In thousands of plants it’s almost routine procedure to call 
ing refrigeration, machine tooling 


and general manufacturing in the the Hansen representative—either when actual fluid line difh- 
Southern Ohio oreo " 3 : ; 4 
culties arise—or when circuits are being planned or altered. 





From years of on-the-job experience with almost every type 
of fluid line installation, the Hansen man can tell you what 
works—and why it does. For the practical know-how that 
will give you a real lift over the rough spots, call your 
Hansen representative. You'll be glad you did. 





REPRESENTATIVES 


WM. A. URSEM BALTIMORE = DETROIT NEWARK 
FW Grsem Company, Cleveland Obie BIRMINGHAM FT. WAYNE NEW ORLEANS 
Offers complete soles engineering SUFFALO HARTFORD PHILADELPHIA 
service on pneumatic and hydraulic CHICAGO KANSAS CITY PITTSBURGH 
equipment in heavily concentrated CLEVELAND LOS ANGELES SAN FRANCISCO 
industrial district of Northern Ohio DALLAS LOUISVILLE SAVANNAH 
Was first representative to introduce DAYTON MILWAUKEE SEATTLE 
Hansen products to industrial trade. Otnver MINNEAPOLIS § 5ST. LOUIS 

MONTREAL + TORONTO + VANCOUVER 


Export Department: Cleveland 








QUICK-CONNECTIVE FLUID LINE COUPLINGS 


Quick 
/ CONNECTION AND AUTOMATIC 
@ DISCONNECTION . “OR SHUT Orr 
| -OFF 





RALPH A. MILLER One-Way Shut-Off Two-Way Shut-Off 


Ralph A Hiller Company Pittsbergh, Pa. 

Supplies engineering assistance in 

the application of fluid line equip- 
ment to practically all types of 

industry in Western feaneybcente - 

including steel! mills, fabricetrs, 
end bumivicn—and te producer of ALSO STRAIGHT-THROUGH QuicK- 

less, coramics, chemicels and CONNECTIVE COUPLINGS 
Roovy cavipment. Send for Cataleg! | 


THE HANSEN | MANUFACTURING COMPAM 
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| \ Viey Minnesota Rubber parts 


are nore dependable 


{ 


Dependability is a result of high standards. 

Minnesota Rubber’s rigid quality controls and exclusive 
injection molding process maintain critical tolerances with 
consistently homogeneous rubber formulation. Injection 
molding securely bonds rubber to brass, steel, other 
metals—and simplifies production of parts with 

intricate sizes and shapes. Cost? Lower than 

the industry average! 

One of the best proofs of superiority is success. 

Hundreds of successful applications and satisfied 

customers prove that Minnesota Rubber parts are 

more dependable. All O-rings and custom molded 

parts are inspected to sustain the level of success and 
customer satisfaction that has made Minnesota Rubber 
famous, Don't let a rubber parts problem throw your 
production out of step ...call Minnesota Rubber on stage for 
the best answer at the lowest possible cost. Write today for 
details. For complete O-ring installation data, request the 
new free catalog 9-B, “O-rings.” 


. Minnesota Rubber and Gasket i 


3630 Wooddale Ave., Minneapolis 16, Minnesota 


Dept. 308, Phone MOhawk 9-678! 


~~ 
Rss at 
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nek “=. CYLINDERS 
Available for /mmediate Delivery... 


in the popular sizes, mountings and prices listed below 


Any of the Interchangeable ‘'Stock'’ Mountings illustrated are attached by our factory 
to the “in-stock"’ Basic Model 53 with the tie rod nuts in a few moments. This gives 
you a selection of over 500 different ‘Stock’ Cylinders for immediate use—and per- 
mits easy conversion to other models for future re-use. Thus, you save delivery and 
production time, investment cost and storage space. 


PRICES OF MILLER “STOCK” CYLINDERS WITH MOUNTINGS ATTACHED AS ILLUSTRATED 


Prices on the separate mounting attachments for future re-use are available on request 


Medel 61 | Medel 62 Model 65 


ORDER DIRECTLY FROM 
THIS LIST... 
Shipment con be generally mode 
within 24 hours after we receive 
your order. Prices are F. O. B. our 
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ller “Stock” Cylinders fully meet the J.1.C. 
tandords and are identical to Miller “Custom- 
Built” Cylinders in design and construction. 
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“Stock” Air Cylinders are for 200 psi opera- 
tion, “stock” hydraulic cylinders for 2000-3000 
psi operation. Piston Rods of “Stock” Cylinders 
ore “Style No. 2 Standard.” 
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For complete descriptive and dimensional 
data on both “Stock” and “Custom-Built” Miller 
Cylinders, write for Bulletins A-105 and H-104 
sent FREE on request. 
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Sales and Service 
From Coast to Coast! 
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for your area 
“Stock” Boosters, Too! immediate delivery on Miller Dual Pressure Boosters; 5” bore, 1” ram (80 psi air input produces 2 
psi hydraulic output for driving one or more work cylinders simultaneously). In 6” and 12” strokes. Write for data and 


MILLER FLUID POWER CO. 


y MILLER MOTOR COMPANY 
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Complete Miller “custom-built® line includes: air cylinders, 1%" to 
20° bores, 200 psi operation; low pressure hydraulic cylinders, 
1%" to 6" bores for 500 psi operation, 8° to 14° bores for 250 psi 

operation; high pressure hydraulic cylinders, Law to 12” bores, 2008 WN. Hewthorne Ave., Melrose Park, mH. 
2000-3000 psi operation. All mounting styles ovailable. Also, o 

complete line of Fluid Pressure Boosters and Accumulators. 





Suntac Cuts Hydraulic Leakage 90% 


(ee) 


Hydraulic ram for injection molding press leaked ex- 
cessively, using ordinary hydraulic oil. Make-up ran 
approximately 8 gallons per week. 


Packings required changing at least once a month— 
frequent adjusting. Down time for maintenance seriously 


reduced productivity. 


Leaking oil dripped on hot platen and splashed onto 
operator, causing burns, spotted clothing, and generally 
untidy condition around the press. 


Changed to Suntac. Make-up oil now running only 
about '¢ gallon per week. Operators are happier, and 
productivity greatly increased. 


If you have a leaky hydraulic system, remember this: SuNTAc is the hydraulic oil 
especially compounded to reduce leakage. Special additives make the droplets cling 
together . . . keep them from leaking through packings. Experience has proved that 
Suntac will cut leakage an average of 35%. Get complete information about 
Suntac Hydraulic Oil from your Sun Oil Co. representative. Or write Dept. AH-8. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


. I> 


PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Refiners of famous High-Test Blue Sunoco Gasoline 
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“Hot” Atomics 


Working with atomic materials 
has made it necessary to develop 
handling devices which can be con- 
trolled by a man located at a safe 
distance from the radiating work- 
piece. A “safe distance” usually re- 
quires a barrier between the oper- 
ator and the work. This means that 
pushbutton control of handling de- 
vices has had to be supplied. Oil 
powered devices have been readily 
adapted for these applications. Cyl- 
inder operated handling tools are 
powerful and reliable. In this 
month’s lead article, Charles M. 
George tells about some of the hy- 
draulic equipment used at the Los 
Alamos Scientific Laboratory. 


A Strong Link... 


. in your hydraulic system is the 
hydraulic hose. Recent develop- 
ments have made hose very reliable 
for use on oil systems having pres- 
sures well over 3000 psi. In this 
issue, J. A. Muller preserts material 
on the construction, selection and 
application of hose on hydraulic 


systems. 


How to Quiet a Pump 

With oil power being applied 
more widely on aircraft and auto- 
mobiles, noise reduction has ob- 
tained greater consideration. To the 
uninitiated passenger in the plane 
or car, any sudden noise resulting 
from hydraulic system operation, 
at the very least, reduces comfort. 
Because much of this noise is in- 
herent in pump design, investiga- 
tion of the source of noise has led 
to methods of its elimination. 





| Fluid Power Lines 


This month, Part 1 of a two part 
article on methods of reducing hy- 
draulic noise in positive displace- 
ment pumps is published. The au- 
thor is Professor E. L. Midgette who 
heads the mechanical engineering 
department at Polytechnic Institute 
of Brooklyn. You'll find Mr. Mid- 
gette’s articles to be extremely prac- 
tical. They are based on develop- 
ment work carried out to solve 
problems relating to the use of in- 
dustrial hydraulic equipment. 


No Limitations, Please! 


You can ask politely or any other 
way but there will still be limita- 
tions placed on any design. For- 
tunately, designers keep whittling 
away at limitations to make their 
machines more and more useful. 
A typical example of a press design 
which is adaptable to a wide va- 
riety of stamping and extrusion op- 
erations is described on page 35. 
Designers of this press literally 
turned the conventional design up- 
side-down and found many limita- 
tions which existed before could be 


overcome, 


“Clean oil is the 
onswer... 


. « » to most of your troubles with 
hydraulic equipment.” That's what 
a recent survey proved. Dirt in the 
hydraulic system is the cause of 
more downtime and repair cost than 
all other causes added together. 
How can dirt be eliminated? The 
answer of course is: FILTERS. 
However, having a filier on the ma- 
chine is not enough by itself. First, 
the filter must be the right size and 
must be properly located. Second, 


the filter must be serviced. A clog- 
ged filter is worse than none at all. 
Some machine operators realize this 
and obligingly use a screw driver to 
poke holes in a dirt blocked suction 
filter, That’s not farfetched—it hap- 


pens. 
Location of the filter in the hy- 


 draulic circuit is the subject of an 


article in this issue. Each machine 
has different requirements—it pays 
to be familiar with the possible 
filter arrangements, their advan- 
tages and limitations. 


10th Annual NCIH 
On October 14 and 15, the 10th 


annual National Conference on In- 
dustrial Hydraulics will be held at 
the Hotel Sheraton in Chicago. 
From the partial program, which 
is announced on page 48, you'll 
get a preview of the excellent papers 
which are being prepared. This 
year, for the first time, there will 
be papers discussing pneumatic sys- 
tems. 


And in September .. . 


Articles in the September issue 
will supply answers to a number of 
everyday fluid power problems. 
Here is a sample. . . What circuit 
should be used to change machine 
slide motion from rapid advance 
to feed? Ed Gatwood of Vickers 
will answer this one. Jim Tankard 
will analyze basic differential cir- 
cuits. Another solution to a difficult 
job of getting cylinders to move to- 
gether will be presented by Arthur 
Lassman. Use of an air-operated 
pump will be detailed by George 
Becker, Allis-Chalmers product en- 
gineer. 
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Ml 7 
recision O" Rings 


hese Quick-Connect 
eee k=proof! 


precision 


Positive seal against 
leakage by squeeze 
of "'O"' Ring between 
socket and plug. 





Hydraulic, pneumatic and other fluid lines can be it~and a Precision “O” Ring makes the vital seal which 
connected or disconnected quickly, easily and safely insures a long life of leak-proof service. 
with the two-way shut-off couplings made by The Han- Everywhere Precision “O” Rings are doing a big job, 
sen Manufacturing Company of Cleveland. When con- carefully inspected, high quality, tough, compression 
nected the Hansen coupling permits a free flow through molded, they lick leakage! Let us help you. 


FREE—Write for your personal copy of our Handbook on “O” Rings. 


‘me CORPORATION 


Dept. 1, Oakridge Drive, Dayton 7, Ohio conadion Piant at: Ste. Thérése de Blainville, Québec 
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“Mow the SEALOL Seal fe the 
solved a machine design Editor 
problem... 





Where Are They? 

We would appreciate it if you can 
supply us with the correct address 
ef Salscor Company. 

R. W. SILLMAN, 
Service Manager, 
H. L. Peterson, Inc. 


The Salsbury Corporation (Sals- 
cor Company is the sales subsi- 
diary) is located at Salsbury Bldg., 
1161 E. Florence Ave., Los Angeles 
1, Calif. 





Market Survey Organizations 


Could you suggest a competent 


, sm en : a organization that could make a mar- 
This Krueger-Barnes gun drilling machine is designed for drilling accurate k = survey in the field of high pres- 


holes to extreme depths. The problem in the gun drilling operation is to : : 
get coolant under great pressure to the point of the drill, for cooling, for “i iy cm 


lubrication, and for chi oval... lol hel | . 
: ; . a - mater ne ae ene &° ae Defense Engineering Dept., 


Bigelow-Sanford Carpet Co., Inc. 


There are two organizations 
which include members who would 
be in a position to make a compe- 
tent, professional caliber market 
study for you. We suggest you get 
in touch with one or both of the fol- 
lowir-g: Association of Consulting 
Management Engineers, Inc., 347 
Madison Ave., New York 17, N. Y.; 
American Institute of Consulting 
Engineers, Inc., Suite W1, Engin- 
ecring Societies Bldg., 33 West 39th 
St., New York 18, N. Y. Both o/ 
these organizations publish direc- 
tories of member companies which 
list types of services offered. 











The sketch shows the Sealol Seal which makes it possible to keep the coolant 
flowing to the gun drill under pressures as high as 1,000 psi. Sealol’s engi- 
neering staff worked in close cooperation with Krueger-Barnes Corporation, 
adapting proven Sealol mechanical shaft sealing designs to the special con- 
ditions of the gun drilling operation. 


This designed-in seal is typical of the high-capacity performance obtain- NCIH Papers 

able with Sealol Seals. May we help with your shaft sealing problems? — 

Send job description, or write for Bulletin 7 — the complete story on Seolol | pynRstiicg sha ihe A 
Balanced Pressure Seals. Sealol Corporation, 9 Willard Avenue, Provi- papers were read at the ninth Na- 


dence 5, R. |. tional Conference on Industrial Hy- 
ae ae ee draulics: “Friction and Wear Phe- 

CHICAGO + CLEVELAND nomena”; “Hydraulic Problems on 

HOUSTON © SAN FRANCISCO Large Forging Presses” ; “Factors 


LOS ANGELES « Kansas ciTY (mO.) 


CHARLESTON Cw. WA.) in Design of Mechanical Seals and 
Applications to Hydraulic Equip- 
BALANCED PRESSURE SEAL ment”; and “The Effect of Syn- 
Continued on page 12 
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For variable pressures up to 3000 p.s.i.... 


HELE-SHAW 


THE FAMOUS HELE-SHAW is a radial-piston variable 
displacement fluid power generator. It is remarkably easy 
to apply to the machine it serves . . . may be installed on 
or near the machine, remote from it, or incorporated as 
an integral part of the design. 

In the Hele-Shaw pump, pressure and reversal of flow 
are controlled directly at the pump. Discharge is infinitely 
variable from zero to maximum . . . and can be reversed 
instantaneously or gradually. Capacities range from 3% to 
50 g.p.m. and upward. 





For pressures up to 5000 p.s.i.... 


HYDRAMITE 


THE HYDRAMITE is a radically new radial-piston con- 
stant displacement fluid power generator . . . has an over- 
all efficiency of 85% without supercharging. Direct-driven 
through a ble coupling, Hydramite rotates in either 
direction . . . can be foot, flange or face mounted. It is 
available in 3, 5, and 10 g.p.m. oil capacities. 

Products of American Engineering Company, the 
Hele-Shaw and Hydramite Pumps are outstanding in 
their respective high pressure ranges . . . bringing users 
top efficiency and economy on a vast and growing variety 
of hydraulically-operated equipment. Mail coupon for 
full information. 








American Engineering Come 
2530 Aramingo Avenue, Iphia 25, Pa. 


AMERICAN ENGINEERING iuescesreneeee 


COMPANY Tt Title 


ADELPHIA 25 PENNA 








iclude Hydramite and Hele-Shaw Fluid 





r and Perfect Spread Stoker Marine 


Hed Hoists. Lo-Hed Car Puller Zone. State. 
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USEFUL LITERATURE 


PLASTIC CAPS AND PLUGS. . . . for threads, pipe 
and tubing ends, are used as shipping protectors and 
seals against dust and moisture. A 12 page booklet 
has been released by CaPlugs, Division of Protective 
Closures Co., Inc. These pieces are designed so that 
standard sizes will fit any diameter, as cape or as 
plugs, inside or outside, threaded or plain, from % in 
to 11% in, special sizes are available up to 34% in. They 
are impervious to all common chemical reagents, such 
as solvents, sterilizing agents, caustic and acid baths, 
and will keep their shape to about 220 F. Tables are 
included which show all dimensions for the various 
types. Other products included are caps for electrical 
connectors, threaded plugs for aircraft and hydraulic 
tube fittings, flange protector caps and sleeve caps for 
tubing. 
Circle 151 on Reader Service Card 


INDUSTRIAL FILTERS ... A new 8 page catalog 
No. AK0O50 has been published by The Cuno Engineer- 
ing Corp. which describes the full line of filters. Posi- 
tive filtration is obtained by passing a fluid, contain- 
ing solids, between discs, placed edgewise to the flow. 
These discs are on a center support rod, separated 
from each other by a spacer. The thickness of this 
spacer determines the degree of filtration. The fluid 
enters the space surrounding the filter element and is 
forced by the differential pressure between inlet and 
outlet, to pass through the slots between the discs. No 
solid larger than the thickness of the spacer between 
the discs can pass through the slots. Specifications and 
capacities are given for all models having flow rates 
between 1 and 3760 gpm and operating pressures of 
125 psi. 
Circle 152 on Reader Service Card 


SOLENOID VALVES . . . for oil and air operation 
are designed for pressures to 5000 psi at 150 F and 
2500 psi at 450 F. Bulletin HP201, released hy Atko- 
matic Valve Company, Inc., illustrates features of the 
high pressure pilot operated and direct lift solenoid 
valves, with diagrams of electrical circuits used for 
normally open, and normally closed operations. 
Bodies, piston and component parts are bronze; the 
spring, pilot valve assembly and seat are stainless steel. 
Pipe sizes 44 in to 4% in are direct lift, with moving 
armature, and sizes 1% in to 144 in are globe type, 


You'll find many valuable production 
and design ideas in publications de- 
scribed here . . . copies will be 
sent you free without obligation 


pilot operated. A cross sectional drawing shows the 
construction of the valve. A table shows for each pipe 
size, the orifice, psi, temperature and material. 
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SOLENOID PILOT OPERATED VALVE... An air- 
control valve built to meet J.C. standards is described 
in Valvair bulletin SKJ-54. The valve has speeds up 
to 600 cycles per minute and with a life well beyond 
the 20,000,000 mark. The unit is totally enclosed and 
will operate under water. The design is simple, having 
only two moving parts; a single spool type stem in 
the main valve body and the plunger in the pilot. No 
springs are used in the main valve, since air positions 
the stem in both directions. A manual over-ride en- 
ables the valve to be operated without current. Recom- 
mended pressures are from 35 to 200 psi for air and 
low pressure hydraulics. Available in 2-way, 3-way, 
4-way and 4-way-5-port models with either fast mount- 
ing or sub-base manifold mounting in the 3-way and 
4-way valves. 
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ENCLOSED WIRING BOXES . . . manufactured to 
J.LC. standards are described in literature available 
from Hoffman Engineering Corporation. Protection 
to electrical equipment and wiring is assured as the 
boxes are oil and dust tight. There are no knockouts 
or holes. Relays and timers can be mounted in the 
box, as the box is equipped with a removable panel 
for this purpose. All dimensions are included for the 
various models which are available, showing box and 
panel size, mounting holes and overall dimensions. 
Circle 155 on Reader Service Card 


DIAL THERMOMETERS . . . for many different 
uses, are presented in an 8 page bulletin, Form 
DT-1-54, published by Rochester Manufacturing Com- 
pany, Inc. Industrial, iaboratory, heavy ducy indus- 
trial, heavy duty for petroleum and chemical service, 
and straight form thermometers are all discussed. The 
features of each type, a complete description of the 
dial assembly, immersion depth, accuracy and range 
are included. All dials are non-fogging and are her- 
metically sealed. 
Circle 156 on Reader Service Card 


For more reviews of Free Literature turn to page 102 
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LEATHER PACKINGS 


Available in ALL SHAPES, ALL SIZES, 
ALL TANNAGES and ALL TREATMENTS 


Gar.ock’s modern, completely equipped leather packing manufac- 
turing plant has the facilities to furnish all types of leather packings. 
This plant maintains the same high standards of materials, design, 
workmanship, and inspection that Garlock has upheld for the past 66 
years in the manufacture of mechanical packings. 


SHAPES 
Molded Cups "U" Packings 
"V" Packings Washers Gaskets 
Discs Flange or Hat Packings 


SIZES 
All sizes suitcble for leather packing 
applications from 4%" O.D. (such as 
leather washers for needle valves) to 90” 
O.D. (such as large “U" packings for 
heavy duty hydraulic service). 


TANNAGES 


Oak Chrome  BITAN* 
Garlock Bitan combines the heat and oil- 
resisting qualities of chrome with the fine 
grain, non-porous, strong qualities of oak. 


TREATMENTS 
Oil, grease, or wax treated (and com- 
binations of these impregnants)—in de- 
grees of hardness from extremely soft and 
flexible to very hard and rigid. 


Synthetic rubber impregnated — com- 
bines the high tensile strength of leather 
and elasticity of rubber, and gives greater 
temperature resistance. 


With fabric liners. 
Untreated—for certain low pressure 
water applications. 

Put your leather packing problems up 
to Garlock. Contact your Garlock repre- 
sentative or write for leather packing 
folder today. "Registered Trademark 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Wersheuses: Baltimore + Birmingham + Boston + Buffalo + Chicago 
Cincinnati « Cleveland « Denver + Detroit « Houston «+ Los Angeles « New Orleans + New 
York City « Palmyra (N.Y.) « Philadelphia « Pittsburgh ¢ Portland (Ore.) « Salt Lake City 


San Francisco + St. Louis + Seattle + Spokane « Tulsa. 
in Canada: The Garlock Packing Company of Canada Lid., Toronto, Ont. 





& 
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thetic Fluids on Hydraulic Com- 
ponents and Circuits”. 
Cc. F. CARPENTER, 
Industrial Consultant 


All the papers you name as well 
as the complete text of other papers 
on the program of the ninth NCIH 
have been published in the “Pro- 
ceedings” of the Conference, bound 
copies of which are available from 
the NCIH Secretary, Illinois Insti- 
tute of Technology, Technology 
Center, Chicago 16, Ill. at $4.50 per 


copy. 





Design of Central 
Hydraulic Systems 


Following is an excerpt from a 
letter written to William W. Lytle, 
president, Lytle Engineering Co. 
and refers to Mr. Lytle’s article, 
“A New Approach to the Design of 
Central Hydraulic Systems” which 
appeared in the May, 1954 issue 
(pp 72-75, 96) 


We have read your article in the 
May issue of APPLIED HY- 
DRAULICS magazine and wish to 
compliment you on the complete 
and informative treatment on the 
design of central hydraulic systems. 
As you probably know, we are pri- 
marily manufacturers of high pres- 
sure pneumatic equipment for air- 
craft and we have a good deal to 
learn about the application of high 
pressure pneumatics and hydraulics 
to industrial usage. Your article has 
helped clear up many of the ques- 
tions we had regarding this subject. 

It appears that the availability of 
reliable and inexpensive high pres- 
sure air compressors, specially de- 
signed for industrial use, may some- 
day entirely eliminate the necessity 
for central hydraulic systems en- 
tailing long, high and low pressure 
and return lines, together with 
valves, elbows, tees and other fit- 
tings. It seems just as logical and 
desirable as the elimination of line 
shafts with pulleys and belts, a 
power source outmoded in industry 
many years ago. 

In your letter of May 12, you 
state that you do not advocate using 


air directly loaded on oil where 
Continued on page 14 
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4” line size 
ependabie shut-off contro 
= . 
- AM SIZES 
1” line size 
AV-16 series gate valves are manufactured by General 
Controls in seven convenient sizes for high volume 
flow control of fuel, air, oil or other fluids. A powerful 
motor, DC or 400 cycles, and an instantaneous, posi- 


tive drive clutch insure dependable operation. “O” ring 

flange seals and a one-piece body casting simplify 

installation and prevent leakage. Thermal relief, man- 

, sas a : : 1%” line size 

ual override, position indication and radio noise filters 

are furnished as optional equipment. Larger sizes and 

special pressure and temperature ratings available on 

special order. Write for Catalog 53A. 


e 1¥e” line size 


2” line size 


3” line size 


Pull-out (bolt-through) models of the 
AV-16 series are available in 1”, 14” 


and 2” tube sizes. 
Manually operated versions with or 
without electric position indicator are 
available in all seven sizes. 4” line size 
Plants in: Glendale, Calif., Burbank, Calif., Skokie, Ill. 

Factory Branches in 37 Principal Cities 


SEE YOUR CLASSIFIED TELEPHONE DIRECTORY 


Manufacturers of Automatic Pressure, Temperature, Level and Flow Controls for Heating, Home Appliances, Refrigeration, Industrial and Aircraft Applications. 
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Moisture Can Mean Trouble 


In compressed air lines, moisture is a 
menace. Eliminating oil and moisture with 
a Heat-X aftercooler is low cost insurance 
against receiver tank explosions, rusting 
and corroding of pipe lines, fouling of air 
instruments and freezing of water in pipe- 
lines and air tools. 











cm” 


Longitudinal inner-fin construction, exclu- 
sive with Heat-X, produces more cooling 





in a given length of tube . . . permits use 
of a more compact model. 

Compressed air passes through the inner- 
finned tubes .. . water counterflows 
through the shell over the tubes. 

Tubes, inner-fins and tube sheets are of 
copper and brass for high corrosion re- 
sistance and long life. Tube bundle is 
readily removable for cleaning or replace- 
ment, “O” rings provide a positive seal 
between air and water . . . eliminate all 
packed and soldered joints and gaskets. 





Capacities up to 500 C.F.M. Companion 








separators available from 100 to 500 
C.F.M. 


WRITE FOR FREE ILLUSTRATED BULLETINS. 
INNER-FIN IS A PATENTED HEAT-X DEVELOPMENT. 


THE HEAT-X-CHANGER CO., Inc. 


BREWSTER NEW YORK 
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working pressures are over 300 psi. 
We presume that the reason for this 
statement lies in the possibility, sup- 
ported by popular opinion only, that 
explosion dangers exist where oil 
and air over 300 psi come into con- 
tact. Military aircraft for years have 
used air at pressures up to 3000 
psi for pressurizing landing struts 
and accumulators. Impact loading, 
which occurs in the struts during 
takeoff and landing probably is fre- 
quently in excess of 4500 psi and 
while these are, of course, piston 
type struts, the cylinder surfaces are 
constantly wetted with the hy- 
draulic fluid. It is our opinion that 
danger of air-oil explosion, even at 
pressures up to 3000 psi, is non-ex- 
istant, even when inflammable hy- 
draulic fluids are used. Certainly in 
ithe case of an oil-water emulsion 
type of fluid using a water soluble 
oil, no explosion would occur. 
FRED W. MOHL, ° 
Assistant Sales Manager, 
The Cornelius Company 


Mr. Lytle, in his answer to Mr. 
Mohl, states: “I agree with Mr. 
Mohl in his conclusions as to the 
possibility of maintaining high | 
pressure air in direct contact with 
vil, My statement can, of course, be 
taken as a personal opinion and not 
as a fact.” 





A Correction 


On page 44 of your June issue 
you listed the Stainless Steel Tube 
Institute at the Gulf Bidg., Pitts- 
burgh, Pa. We have been unable to 
locate this organization at that num- 
ber. Will you give us the correct 
address? 

RONALD L. FEEST, 
Formrite Tube Co. 


On checking our records we find 
that the name should have read 
Seamless Steel Tube Institute, Gulf 
Bidg., Pittsburgh. We do not know 
of a stainless steel tube institute. 
The most complete piece of techni- 
cal literature available on stainless 
steel is Bulletin No. 3 “Stainless 
Pipe and Tubes”, published by Na- 
tional Tube Division, United States 
Steel Company, 525 William Penn 
Place, Pittsburgh, Pa. 


Continued on page |% 
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RACINE 


HYDRAULIC 
POWER 
PLANTS 


A RACINE packaged Power Unit offers 
you maximum flexibility in operation and 
performance. It comes complete, ready for 


immediate installation on your equipment. 


The heart of this system, a RACINE Variable 
Volume Pump, conserves horsepower by put- 
ting all of the oil to work. Relief and By- 


pass Valves with extra piping are unnecessary. 


DESIGNED FOR YOUR NEEDS 


These package units can be designed to 
meet your space and circuit requirements. 
All components are centrally located with 
the Control Valves positioned on an 
easily accessible control panel. Investi- 


gate the possibilities as applied to your 


products, Write for complete RACINE 


Hydraulic Catalog and the name of 
your nearest RACINE Field Office 
offering a complete engineering 

service. 


SALES AND SERVICE REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 





FOUR::- 
COMPLETELY NEW 
LINES OF HYDRAULIC 
PUMPS WHICH GIVE 


YOU FAR MORE IN 


PERFORMANCE AT 
FAR LESS IN COST! 





1500 PSI 


SERIES H GEAR-TYPE PUMPS 


The HYDRECO Series H Pumps are intended for uss in 
the hydraulic systems of heavy-duty mobile and industrial 
equipment, especially where shock loads, impact and 
rugged service are “normal working conditions”. Four sizes 
(40, 50, 60, 70 gpm) deliver fluid power at 1500 psi . . . in- 
creased horsepower gives greater work output. Pressure- 
Balanced wear plates reduce oil slippage and eliminate 
power-robbing frictional contacts. SAE Flange Mounting 
and split-flange hose connections make servicing simple 
and reduce down-time, Equipment is on-the-job longer. 


SERIES PF-100 VANE-TYPE PUMPS 


DUDCO PF-100 Series Pumps can double the value of your 
hydraulic dollar. You get 2000 psi continuous duty, single- 
stage construction for the cost of equal capacity low pres- 
sure pumps .. . improved equipment design and increased 
machine efficiency without the payment of premium prices, 
These Pumps feature a simplified, 3-unit construction . . 
the pumping cartridge incorporates the famous DUAL 
VANE design which provides and assures complete bal- 
ance of all hydraulic pressure loads. These Pumps have 
capacities of 3, 5, 8 and 11 gpm at 1200 rpm, 


2000 PSI 5000 PSI 


SERIES PF-100 DOUBLE PUMPS SERIES PV-600 PISTON-TYPE PUMPS 


WITH VALVE PANELS 


DUDCO PF-100 Series Double Pumps with Valve Panels 
are versatile units unmatched as a source of Controlled 
Fluid Power for a wide variety of modern industrial equip- 
ment... for 2000 psi operation of circuits calling for a sub- 
stantial variation in pump volume as during “close and 
hold” or “traverse and feed” cycles. The Valve Panel con- 


DUDCO PV-600 Series Variable Delivery Pumps generate 
continuous duty pressures up to 5000 psi. Two types of con- 
trols match pump output to system demands. A pressure- 
compensated regulator automatically varies the volume in 
response to system pressure. A hand wheel control enables 
an operator to vary the volume during the machine cycle. 
High pressure variable delivery mecns power is trans- 
mitted without the necessity for an accumulator and with- 


tains the valving necessary for pressure regulation and out any wastage of power thru a relief valve. 


flow control . .. the external part of a system will have less 
valves and controls, reduced piping and fewer parts to 
maintain. Ten capacity combinations with either automatic 
or remotely controlled operation. 


 csleatatentententententetentententestetentententententen 


The New York Air Brake Company 
| 1104 East 222nd Street 
{ Clyveland 17, Ohio 


| Please send details on 
WRITE TODAY .j oo X& 5 sanees p00 vanervee pues 
() SERIES H GEAR-TYPE PUMPS 
() SERIES PF-100 DOUBLE PUMPS WITH 
VALVE PANELS 


Get full particulars on these important 
10 SERIES PV-600 PISTON-TYPE PUMPS 


new developments in hydraulic pumps! 


! Name 
: Addr 
| City 
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i a “Beginners Course in Basic 


Pneumatics” 
We are glad to learn that the 


pneumatic series, ‘‘Beginners 
Course in Basic Pneumatics” will 
be reprinted in booklet form. We 
shall appreciate your advising us 


FoR your when the booklet will be ready and 


HYDRAU LIC what the price will be. 


EARL J. KANE, 


APPLICATIONS Chief Tool Designer, 


Sangamo Electric Company 





The reprint booklet, “Beginners 
Course in Basic Pneumatics” is now 
in preparation and should be ready 
for distribution late in August or 
early in September. Single copies 
will sell for $1.00. A rate for mul- 
tiple copies will be announced when 
the booklet is ready. We will accept 


reservations for copies now. 





Credit Line 
In the article, “Bonded Seals . . . 
How and Where to Use Them’”’ 
which ran in the May issue (pages 
69-71, 98) the credit line for Fig- 
ure 7, page 71 was omitted. The 


valve photograph should have car- 
ried the following line, “Courtesy 
Towler Brothers (Patents) Ltd.” 





Back-to-Back Articles 


I keep a file of a number of arti- 
cles from APPLIED HYDRAUL- 
ICS and ever once in a while I run 
into trouble when two articles, both 
of which I want to clip and put in 
a classified reference file, are back- 
to-back. Can’t the editors watch 
articles for related subjects? It 
would help a lot of us keep more 
complete working files. 

FRED ANDERSON 
Albany, N. Y. 


This is a perennial problem and 
one which we can’t give too much 
attention to in any one issue, Our 
major problem is to get a balance 
of material in each issue and there 
will be times when run-over pages 
or back-to-back pages will have ma- 
terial which competes in the inter- 
est of almost any of our readers. 
We will furnish tear sheets, when 
requested, to help you lick this 
problem. 


GEO, D, ROPER CORPORATION 
708 Blockhawk Park Ave., Rockford, litinols 
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ERING COMPANY is the 
fs W regulators and flow con- 
pressure compensated type. 


AT AN rnished hundreds of thousands of 
I ow h alate to all types of industries using hydraulics 
and as a result, has emerged as a specialist in the field of 
flow control and flow regulation. This has resulted in the 
accumulation of a wealth of information on flow control 
applications. WATERMAN stands ready to apply this 
experience and know-how to your flow control problems. 


Although a variety of models are being manufactured, 
there are certain characteristics that are common to all. 
These characteristics enable the designer to quickly and 
conveniently determine whether standard FLOW REG- 
ULATORS will meet his requirements or whether special 


regulators are required. 


The photos shown on this page illustrate the standard and 
special types of WATERMAN FLOW REGULATORS. 
The principles embodied in the standard units are readily 
adaptable to meet a variety of conditions and the same 
engineering skill and high standards of manufacture 

be applied to your special requirements. 


Write for latest bulletin A. 


WATER 


ENGINES 


725 CUSTER AVE UE 
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MOST VERSATILE 
HYDRAULIC COMPONENT 
EVER DEVISED! 


_ 
Compensates 
for pressure - 
and volume ~ 


a — y Z r 
Acts as 4 
transfer j 

barrier 


The Greer A 


Today, Greer Accumulators are at 
work in almost every industry you can 
name. They are found in the hydraulic 
systems of buses, construction ma- 
chines, ships, planes, submarines, and 
flying missiles. They power all types of 
presses, control steel processes, operate 
electric switches, absorb pulsations in 
oil pipelines—to mention a few of hun- 
dreds of applications. 


Greer Accumulators can reduce the 
cost, size, weight, and complexity of 





U. 8. Patents under Olaer Licenses 


ccumulator 


your machines and equipment. And 
Greer’s experienced application engi- 
neers know where accumulators beiong 
for use, maximum performance and 
complete safety. Let them help you 
solve your hydraulic 

problem. Write or 

call Greer. No obliga- 

tion. Brochure 301-A 

gives technical data 

on the Greer Accu- 

mulator. Ask for your 

free copy today. 


GREER HYDRAULICS INC. + International Airport - JAMAICA 30, NEW YORK 


Field offices in Chicago, Dayton and Detroit 


Soles Representatives in all principal cities 
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For more information circle numbers 
on the reader service card bound in this 
issue on page 80. 


The complete line, of Anker-Holth 
AIR and HYDRAULIC CYLINDERS 
and other products made by the 
company, is described in a bulletin, 
now available. 

Circle 12 on Reader Service Card 


"Engineering with C/R Oil Seals”, 
is the title of a booklet released by 
Chicago Rawhide Manufacturing 
Company. SEALS are available in 
1800 sizes and 17 standard types. 
Circle 23 on Reader Service Card 


An aircraft and an industrial cata- 
log, describing FLEXIBLE HOSE in 
these fields, may be secured from 
Flex-O-Tube Division of Meridan 
Corp. 

Circle 33 on Reader Service Card 


GATE VALVES, available in seven 
sizes from ¥% in to 4 in line size, 
are described in catalog 53A, of- 
fered by General Controls. Manu- 
ally operated, and pull-out models 
available. 

Circle 39 on Reader Service Card 


Quick-connective FLUID LINE 
COUPLINGS, available in one-way 
and two-way shut-off types, are de- 
scribed in a catalog released by 
The Hansen Manufacturing Com- 


pany. 
Circle 44 on Reader Service Card 


New AIR TRAPS, manufactured by 

W. H. Nicholson & Co., solve sludge 

problems. Write for catalog 953. 
Circle 65 on Reader Service Card 


Complete information is given, on 
an AIR AFTERCOOLER, in bulletin 
No. 98, offered by Niagara Blower 
Company. Cools compressed air be- 
low the temperature of the sur- 
rounding atmosphere. 

Circle 64 on Reader Service Card 


Continued on page 22 
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DUCTILE-SLEEVE, TWO-WIRE 
BRAID HOSE ASSEMBLIES 


for extra safety in high-pressure usage 


Factory assembled to your specifications — you get just what 
you want — plus an extra margin of safety and dependability. 


Exclusive, ductile-sleeve, swaged-on grip makes coupling 
virtually part of hose reinforcing wire — prevents blow-offs. 
No leaks — positive seal eliminates leakage even under ex- 
treme pressures. 

Cuts assembly costs — neat, compz.ct design 


makes installation fast and easy — gives 
you a better-looking job. 


Get all the details. Attach coupon to 
Name 


NEW! 
REVOLUTIONARY 
ANCHOR FLANCO 

SPLIT-FLANGE CLAMP 


@-16 


ge OO SOSOS8SS8864 8888885488888 88888, 


Anchor Coupling fo. Inc. 
Dept. AH84, Libertyville, Iiliscis ” 
I'd like to know more about 
CD Ancher Ductile-Sieeve Hose Assemblies 
C New Ancher Fiance Split-flenge clomp-type coupling 
Send me more information. 


Tithe 





your letterhead and mail today. 
Compeny Name 





ANCHOR COUPLING CO. INC. > 


Main Office and Factory: LIBERTYVILLE, ILLINOIS 


Company Address 
NE eel 





FACTORY BRANCHES: DETROIT, MICHIGAN © DALLAS, TEXAS Swoeesesesssassnsnenesscnseensneuan" 
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Free Literature Offered 
in this Month's Ads 


Continued 





97.8% 


EFFICIENT A complete line of HYDRAULIC 
TEST MACHINES, ranging from the 


After big test bench to portable ma- 
chines, are presented in bulletins, 
70, ooo released by Sprague Engineering 
and Sales Corp. 
¢ YCLES Circle 8! on Reader Service Card 


V-RING PACKING, made of Teflon 
and ideal for manual or automat- 
ically operated valves, is described 
in catalog B-1152, which may be 
obtained from United States Gas- 
ket Co. 

Circle 91 on Reader Service Card 


Bulletin P-5312 has full details on 
ELASTOPLASTIC PLUGS and 
CAPS for protecting threads. In 
addition to the bulletin, sample 
plugs and caps are available from 
The S. S. White Dental Mfg. Co., 
Plastics Division. 


ualifying for use on Air Force and Navy aircraft, this 3,000 Ib. 
: Circle 98 on Reader Service Card 


MIL-AN-6248 hydraulic hand pump, manufactured by GLADDEN 
PRODUCTS CORP., 635 W. Colorado, Glendale 4, Calif. underwent a 
test of 70,000 full cycles—only one change of “O”’-Rings was allowed, 
and volumetric efficiency had to stay at not less than 75%, The pump, 
however, equipped with Parco “O”-Rings, finished the rigorous test with Standard FLOW REGULATORS, to 


a remarkable efficiency rating of 97. 8%—with no change of “O”-Rings! meet a variety of hydraulic system 
Another example of the extra durability of Parco “O”-Rings—it pays conditions, are described in bulletin 


off in better products, greater efficiency and lower costs! All dash num- * 

bers of AN 6227, AN 6230, AN 6290, MS 29512 and MS 29513 series A, released by Waterman Engineer- 
for commercial or Army-Navy installations to Speciftcations MIL-P- ing Company. 

5516A, MIL-G-5510A and MIL-P-5315A are available from stock. Circle 96 on Reador Service Card 


Silastics and other special compounds supplied on order. 


New 8-page catalog and engineering data on request. Write us today. 
HYDRAULIC CYLINDER AND 


VALVE bulletin No. 22 is available 


4 from Pathon Manufacturing Co. 
+ wed : Circle 68 on Reader Service Card 


PLASTIC AND RUBBER PRODUCTS CO. Jf 
er Napdien ny serigd mor Gace rf) —— | i SELECTOR VALVE, with low turning 
: torque and for pressures up to 6000 
psi, is described in catalog No. 454, 
available from Republic Manufac- 
turing Co. 
Circle 74 on Reader Service Card 


Bulletin 1010, offered by Ledeen 

Mfg. Co., tells about their fast cy- 

cling POWER OPERATED VALVES. 
Circle 54 on Reader Service Card 


Continued on page 26 
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CIRCUIT FOR CABLE REEL 


Denison Axial Piston Fluid Motors 
recommended for the toughest jobs 
... without qualification 


@ Quick starts, quick stops, stalling under load, continuous 
braking. These are the kind of conditions Denison Fluid Motors 
are built for. Where other morors fail, Denison hydraulic motors 
operate continuously .. . in conveying equipment, mining, 
drilling, construction machiftery. 
Through efficient axial piston design, Denison hydraulic 
d motors pack high horsepower, high torque in a smaller space. 
ry The 400 series fluid mocor is less than a foot long, weighs only 


\\) 40 pounds . . . yet delivers 24 horsepower. 

Denison Fluid Motors can be furnished to develop up to 180 
horsepower, 5665 pounds-inches torque .. . for any hydraulic 
circuit to 5000 psi. 

\ The circuit shows a Denison Fluid Moter that reels cable in 
and out of oil wells. For bulletins about Denison Fluid Motors, 
} PUMPS e MOTORS write to: THE DFNISON ENGINEERING COMPANY, 
\\ CONTROLS * PRESSES 1166 Dublin Road, Columbus 16, Ohio. 
\\ 
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J-M MOULDED CUPS FOR PISTONS— 


The power savings that generally result from the 
use of J-M Moulded Packing Cups are primarily 
due to the greater sealing efficiency provided by 
their pressure sensitive lips. The lips form a tight 
seal under discharge pressure, practically eliminat- 
ing slippage past the piston. They relax on the non- 
working stroke, reducing wear and conserving 
power. 

Precision-moulded for accurate fit, these J-M 
Packing Cups contribute to lower operating costs 
because of the improved performance of the equip- 
ment on which they are installed. 


J-M Moulded Packing Cups are supplied in vari- 


ous types for installation on inside-packed pistons. 
They are furnished in a wide range of compositions 
of various compounds and fabrics to suit the pres- 
sures, temperatures and services encountered. 





UNEEPAC FOR RODS AND PLUNGERS— 


This new Johns-Maaville automatic ring packing 
was developed to provide maximum sealing effi- 
ciency in minimum packing depth. Often used 
without header or follower rings, Uneepac is de- 
signed so that each sealing ring is a complete pack- 
ing unit. Its pedestal center section protects the 
lips from damage by gland pressure . . . and posi- 
tions them so that they are instantly responsive to 
fluid pressure changes. This construction results in 
efficient, automatic sealing, conserves power and 
reduces wear on rod and packing. 

Uneepac is easily installed. Each ring seats itself 
on the preceding ring in the packing gland. Thus, 
the entire set is aligned concentrically and ver- 


tically—nesting perfectly. Uneepac is available for 
rod diameters from 6” up. 


For more complete information about J-M Custom Moulded Packings 
for Hydraulic Cylinders, write Johns-Manviile, Bcx 60, New York 16, N.Y. 


_ aM! 


Johns-Manville PACKINGS & GASKETS 
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LOSING MONEY ON WET, DIRTY AIR? 


Removal of moisture from compressed air is a problem entirely independent from the 
type of compressor used. It is a problem for specialists in the design and manufacture 
of aftercoolers. Specialists for nearly two decades, the R. P. Adams Co. has built a solid 
reputation on the aftercooler and cyclone separator that are chosen throughout 
industry for better performance, price and delivery. 


The aftercooler you install to protect air operated equipment is not an 
accessory. It should not be considered as “part of the package” when 


you buy a compressor. Select your aftercooler on its own merits. THERMOMETER 
| @ TO INDICATE 

DISCHARGE AIR 

TEMPERATURE 


Me WATER OUTLET 


AIR 
INLET 


WATER INLET 


INSURE... 


That the aftercooler you install will condense the 
water and oil vapor and that the separator will 


remove it. 
TRAP 
h ith j . d VENT 
The cyclone separator with its inner and outer CONNECTION water 
LEVet 


vortex removes more moisture and oil than an 
y enab INDICATOR 


other type. Only Adams offers cyclonic separation. CONNECTION 


SCALE TRAP & 
CLEANOUT 








Why Adams Poro-Stone 
Air Filters are Famous 
1. Rapid diffusion and filtration through per- 


PORO-STON & manent, cleanable Poro-Stone. 


. Centrifugal separation of dirt and liquids. 
AIR . Drainage to trap directed by cast-in slots. 
FI LT t R . Continuous, fully automatic trap action. 
. Easily installed in vertical or horizontal 
pipeline. 
. Less than % ib. pressure loss at rated 
capacity. 
SEND FOR BULLETIN 177 TO: 


R. P. ADAMS CO. INC. 
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Component ond 
Pump Test Stend 


On conducted tours of your factory, is your test de- 
partment a “must-see” or do you hurry visitors past 
it because test equipment being used is a hodge-podge 
of obsolete make-do units? Why not install modern 
equipment made by Sprague! Cost is moderate, effi- 
ciency is much improved. Standard and custom 
models. Write for bulletins. 


The Beller 


TEST MACHINES 


Bean this Trade Mark 


$-271-10 
Portable Hydravilc Test Sterd 


Sprague builds a complete line of hydraulic test machines 
ranging from the big test bench, Model S-169, illustrated at 
top, to various portable machines. Model S. 271-10 is a 
rugged, heavy-duty machine built to take the roughest kind 
of airport service. Model S-404 is a small, inexpensive unit, 
designed for spot checks as well as system tests. Several 
companies buy the S-404 by the dozens for sub-assembly 
testing. Write for bulletins. 


Portable Hydraulic Power Unit 
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For all the facts on PISTON PACK- 
ING, write to Darling Valve & Man- 
ufacturing Co. Bulletin No. 4502, 
describes Pumcups for air and hy- 
draulic mechanisms and No. 4401, 
Pumcups for reciprocating pumps. 
Circle 26 on Reader Service Card 


Write for catalog 102, covering: 
HOSE COUPLINGS, and bulletins 
231B and 232B on STRAIGHT AND 
ANGULAR ADAPTER UNIONS. 
Available from Eastman Manufac- 
turing Company. 

Circle 29 on Reader Service Card 


Catalog +53, released by L & L 
Manufacturing Co., describes steel 
HYDRAULIC COUPLINGS. Sev- 
eral types of couplings and fittings 
are presented. 

Circle 53 on Reader Service Card 


Engineering data, on many types 
and sizes of heavy duty AIR AND 
HYDRAULIC CYLINDERS, is given 
in Lincoln Machine Co. catalog. 
Circle 55 on Reader Service Card 


LEATIHER PACKING folder is avail- 
able from The Garlock Packing Co. 
All types, shapes, sizes, tannages 
and treatments are described. 
Circle 37 on Reader Service Card 


Catalogs are available, from Hanna 
Engineering Works, on the follow- 
ing products; No. 236, LOW PRES- 
SURE CYLINDERS; No. 233A, 
HIGH PRESSURE CYLINDERS; No. 
750, MEDIUM PRESSURE CYL- 
INDERS; and No. 254, CONTROL 
VALVES. 
Circle 42 on Reader Service Card 


Illustrated bulletins can be obtained 
from The Heat-X-Changer Co., 
Inc., on their AIR AFTERCOOL- 
ERS, with capacities up to 500 cfm. 
Circie 46 on Reader Service Card 


For the detailed story, of The Bel- 
lows Co., AIR CYLINDER, write for 
bulletin CL-50. There is a choice 
available of five built-in valves and 
five cylinder bore sizes. 

Circle 17 on Reader Service Card 
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Now Mullins Kolaflo makes your 
dream design practical 


No machining, 
recess 
cavity cold 
Annular extruded 
inside shoulder 
integral with 
thick bottom 


Mullins Ao/dflo will extrude this finished 
part in one piece... without machining 


fh 
/ ge 
e You can now design intricate stee! parts the a J) 
way you want them — without compromise 
e You can add important new sales features WRITE FOR THIS FREE BOOKLET \ 


“How would you tool-up to 
make an egg?” 


e And Mullins Koldflo design cuts your costs 


ANY of the manufacturing limitations that have plagued creative 

design engineers are a thing of the past! Now—with the remark- 
able Mullins Koldflo process, you can design intricate steel parts for 
one-piece mass production! A phone call will bring an experienced 
Mullins Koldflo sales engineer to your office —ready to help you design 
parts that can be mass produced by the Mullins Koldflo* process! 
Write for booklet “How would you tool-up to make an egg?” *Trade-Mark 


DISTRICT SALES ENGINEERING OFFICES 
New York Detroit Chicago 


500 Fifth Avenue 18268 James Couzens Highway 332 South Michigan Avenve 
Phone: Pernsylvania 6-2773 Phone: Diamond 1-1490 Phone: Harrison 7-3725 
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TO THE APPLICATION OF 
ELECTRAULIC HIGH SPEED PUMPS 
AND AUTODRAULIC CONTROL VALVES 


PIPE BENDING IN HOLLAND 


¢ 
A All over the world, Electraulic high . 

4 speed pumps and Autodraulic control 
valves (no solenoids) give consistent 
performance over a wide range of ap- 
plications. A direct hydraulic system 
powered by Electraulic pumps and op- 
erated by the Autodraulic push-button 
control system is an independent unit, 
unaffected by the demands of other 
machines, giving any desired pressure 
at fingertip control—it cannot fail to 
give increased efficiency and economy 
in your plant. 


FORGING IN SWEDEN IN-LINE PLUNGER PUMP 


Ores eo creel tedplate tock. r 


7 


Ad 





EXTRUSION IN U.S.A. PUMP BALING IN CANADA. 


DIRECT HYDRAULIC SYSTEM 





TOWLER BROTHERS (PATENTS) LTD. RODLEY, NR. LEEDS ENGLAND 
Sole Agents U.S.A. and CANADA 
MACMILLIM ENGINEERING CORPORATION 


2125 HOWARD STREET, CHICAGO 45, ILLINOIS Ambassador 2-119!. 
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Use Non-flammable 


HOUGHTO- SAFE 


® Snuffer-type—non-flammable 


® High Lubricity assures safety 
against wear 


® Non-toxic 
® Won't attack packings 





Houghto-Safe . . . rated ‘Acceptable 
From The Fire Hazard Standpwint”’ by 
Factory Mutual Laboratories... is 
safe all around. Ask the Houghton 
Man for proof of its benefits that far 
outweigh its low cost. Or get it from 
E. F. Houghton & Co., 303 W. Lehigh 
Ave., Philadelphia 33, Pa. 





HOUGHTO- SAFE 


Ready to give you 


on-the-job service... 
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Components, tools and equipment designed to 
improve operation of fluid power systems are 
described here . . . for more information fill 
in and mail the post card bound in this issue. 


NEW PRODUCTS 


TAPERED PLUG TYPE VALVE 
- «+ uses Teflon plug 


Designation: Lo-Temp 

Size: % to | in for pipe and 4 
to 12 for tube connections, with 
a choice of plug drillings. 


Construction: Made in angle, 2, 
3, and 4-way types, with or with- 
out drain, aluminum afloy or 
stainless steel body, flanged for 
panel mounting. 


MECHANICAL SHAFT SEAL 
. « » quickly installed 


Designation: Type 9 

Design: Mounted on a sleeve 
with an outside clamping ring. 
Permits quick installation or re- 
moval in practically all modern 
split-case pumps. Is not neces-~ 
sary to unbolt the top of the hor- 


FLUID POWER CYLINDERS 
... large capacity to size ratio 


Designation: 750 series; for air 
or oil to 750 psi. 

Design: A more compact cylin- 
der of large capacity with vir- 
tually unlimited application, 
cushion design with positive, 


HYDRAULIC POWER UNITS 
» +» @re self-contained 


“packages” 
Design: Hydraulic power units 
in standard, J.1.C. and custom- 
built designs for operating pres- 
sures from 250 to 2000 psi. In- 
cluded are all necessary motors, 
pumps, controls, valves, piping 


Features: Smooth turning in any 
service or temperature within 
their range. Leakproof, without 
lubricant of any kind. The Tef- 
ton plug is not affected by acids, 
alkalis, or gases. 
Application: For temperature as 
low as -65 F and as high as 250 
F and pressures to 100 psi. 
Republic cnn tyr Spe 
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izontal split shell. 
Specifications: Handles practi- 
cally all corrosive liquids at tem- 
peratures to 500 F. Flexible seal- 
ing members are made of chem- 
ically inert Teflon. 

Crane Packing Company, 


Chicago 13, Illinois 
Circle 202 on Reader Service Card 


easy adjustment, friction re- 
duced to a minimum consistent 
with positive sealing, compo- 
nents designed of consistent 
strength, conforms strictly to 
J.LC. standards. 

Hanna Engineering Works, 
Chicago 22, Illinois 
Circle 203 on Reader Service Card 


oil reservoir; also essential hy- 
draulic accessories such as oil 
level gauges, filters, cleaners, 
fittings. The cr mpact simplified 
design results in substantial sav- 
ings in installation. 

Control Systems Division, 
Turchan Follower Machine Company, 
Detroit 4, Mich. 
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For more NEW PRODUCT reviews turn to page 76 
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It’s the BALANCED Synclinal DESIGN 





that makes MARVEL SYNCLINAL FILTERS 
American Industry’s A-1 Choice 


In the plants of Amorica's industrial giants, as well as in smaller plants, Marvel Synclinal Filters are installed on all types of 
hydraulic and other low pressure liquid circulating equipment. Marvels are chosen because of their excellent performance in 
protecting machines and increasing production by reducing down-time. They are proving again and again, their superiority in the 
one real test—ON THE JOB! The BALANCED Synclinal Design of Marvel Filters provides that all-important 1 between 
maximum ACTIVE filtering area and sufficient storage space for filtered out particles—therefore, longer periods of productive 
operation are attained at the absolute minimum of maintenance. They meet J. |. C. Standards, 


Not only plant operators, but also, OVER 475 ORIGINAL EQUIPMENT MANUFACTURERS have recognized the superiority of 
Marvel Synclinal Filters and now install them as standard equipment. 


SPECIFY MARVEL SYNCLINAL FILTERS ON NEW EQUIPMENT-- 
STANDARDIZE WITH MARVELS ON EXISTING EQUIPMENT 


EASY MAINTENANCE 
Both surnp and line types may be disassembled, cleaned and reassembled by any 
workman, on the spot, in a matter of minutes. Line type operates in any position 
and may be serviced without disturbing pipe connections. 


A SIZE FOR EVERY NEED IMMEDIATE DELIVERY! 


Available for sump or line installation in capacities from Marvel not only delivers a top grade filter in both quality 
5 to 100 G. P. M. Choice of mone! mesh sizes range from and performance, but delivers IMMEDIATELY. If desired, 
coarse 30 to fine 200. shipments are made same dey orders are received. 


WATER FILTERS | Marval Engineering Company AN.8 


We have adapted both our sump and line models for 
use in all water filtering applications. No changes have (oo atoetee, ot send me 
been made in the basic balanced synclinal design. | somgiete etna Bah Merve! 


| Catalog £106 for Oi! Filters 
Catalog 2300 for Water Filters 


MARVE MV agineering (bmpany he 
| 
! 


Company 
ay i. 6 O28 WEST JACKSON BivO., CHICAGO 4, NUINOMS por 
2 & Phone Franklin 2-443) 
Standards ~ City 











August, 1954 





HYDRAULIC 


SYSTEMS: how to 


keep them clean 
and efficient 


KEEPING HYDRAULIC systems 
clean means keeping them free from 
sludge, rust and foam. You can do 
this best by making your medium 


Texaco Regal Oil R&O. Tests prove 
it has more than ten times the oxida- 
tion-resistance of ordinary turbine- 
quality oils—far superior ability to 


prevent sludge, rust and foam. 

With Texaco Regal Oil R&O, hy- 
draulic mechanisms of every kind— 
from the most delicate controls to the 
largest—operate smoothly and pre- 
cisely. Texaco Regal Oil RG&O saves 
you from unscheduled shutdowns, 
adds years to pump and parts life, 
greatly reduces maintenance costs. 

Let a Texaco Lubrication Engineer 
help you get top efficiency from all 
your hydraulic equipment. Just call 
the nearest of the more than 2,000 
Texaco Distributing Plants in the 48 
States, or write: 

t t t 


The ‘Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


TEXACO Regal Oils R&O 


FOR ALL HYDRAULIC 
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REMOTELY CONTROLLED HYDRAULICS 


... positions "hot" materials in radiation lab 


@ By Charles M. George 


The relatively new and highly complex science of 
atomic energy often requires the assistance of old fash- 
ioned down-to-earth engineering devices, It is also true 
that the simplest device may have to be greatly modi- 
fied to successfully perform its duty when used in an 





atomic energy installation. Careful consideration must 
be given not only to what effects radiation might have 
on a particular item, but also to such things as reli- Me's SHUTTERS 


GROUND FLOOR ROOM 








ability, service life without maintenance, replaceability Ys Servers ae Se —— 
under difficult conditions, and even disposability of etiesi is Stoned ry “4 
a contaminated part. This article shows the engineer- ’ 

ing approach to these matters for one installation at 
the Los Alamos Scientific Laboratory, which is oper- 
ated for the Atomic Energy Commission by the Uni- 








versity of California. 

Several years of intensive study went into the design 
of the elaborate equipment and facilities of a new lab- 
oratory for the atomic energy program. Not the least 
of its many components was an intricate and massive 
hydraulic system. The visible result was simply the 
movement of two large capacity rams, not unlike those 
used in any service station, and two heavy doors or 
shutters. Not so apparent, however, were special fea- 
tures involving both manual and semiautomatic con- 
trol of speed, position, sequence, and safety interlocks. ty cousaent  hooM 
Also not apparent were the requirements for complete a2 
reliability of an elaborate system, complicated by the 
presence of radioactive contaminating surroundings. 











The portion of the laboratory with which this article 
is concerned is illustrated in Figure 1. It consists of 
two adjacent rooms at ground floor level, a process Tema. raw |! pictteie meee Lanoe Rau 
cell beneath these at basement level, and a hydraulic ate | 7 { - 


























equipment room at subbasement lev-l. Experimental 
research carried on within the process cell is of such 
a nature that the personnel must be protected from 
radioactivity. Thus, all operations within the cell must 
be controlled remotely and all equipment must func- 





or 


--% 











ALL OPERATIONS within the process cell must be controlled 
CHARLES M. GEORGE, Los Alamos Scientific Labora- remotely to protect personnel from radioactivity. Operator sta- 
tory, University of California, Los Alamos, New Mexico tions are located behind each window. 
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Hydraulic equipment used for important operations involving atomic energy products 
must be made as reliable as is humanly possible and then additional equipment must 
be provided to handle all foreseeable emergencies. All components of this equip- 


ment that are exposed to radioactive contamination must be considered expendable. 


tion with a maximum of reliability and a minimum 
of servicing. Viewing windows are provided in the 
walls of the process cell. One operator station is located 
behind each of the three windows in an adjacent con- 
trol room. A master console station located in the cen- 
ter of this control room supervises all activities. This 
insures coordination of the three operator stations 
plus two auxiliary control stations on the ground floor 
and one auxiliary control station in the hydraulic 
equipment room. Vision for the master console station 
is provided by an optical system. 

The large right hand ram is used to move special 
equipment and heavy shielded containers into and out 
of the process cell. The small left hand ram is used to 
transport experimental material between the process 
cell and a radiation shielded laboratory directly over- 
head. Special remotely controlled handling and process- 
ing equipment is provided in the cell. 

Operations within the cell are variable and demand 
that the hydraulic rams be under flexible but absolute 
control at all times. Thus, it is required that all ram 
motions be controlled either manually or semiauto- 
matically from any one of the seven separate control 
stations and that the exact position of the units be 
known at all times. Only one operator is in control 
at any one time as determined by the master console 
station. 

lhe electrical system of controls involves little more 
than selector switches, push buttons and strategically 
placed limit switches for safe sequential operation. 

\ very large reservoir located in the hydraulic 
equipment room holds an abundant reserve of hy- 
draulic oil of 150 SSU viscosity at 100° F. This as- 
sures a good head of oil to the pumps, adequate supply 
for all cylinders at the same time, sufficient cooling of 
the oil without heat exchangers, and a large dilution 
factor for any molecular decomposition that might 
occur. A large filter box employing nine filter elements 
in parallel is located ahead of the pumps to remove 
particles and sludge. 

[wo rotary vane, constant volume hydraulic pumps 
of 30 gpm capacity at L000 psig are connected in paral- 
lel to the main pressure header. Each pump is powered 
by a 20 HP electric motor. Both pumps are used for 
normal operation to assure adequate oil supply regard- 
less of demand. One pump is sufficient for operation 
of either ram alone, or for total operation at reduced 
speeds. Excess oil returns to the oil reservoir through 
an unloading valve or pressure relief valve and is re- 
leased below the surface to prevent foaming. Hydrau- 
lic accumulators are located on the pressure side of 


the pumps to absorb the shock caused by the sudden 
closing of any of the main control valves. Oil can enter 
them freely through a free-flow control valve but is 
restricted in its back flow into the system. 

High pressure in the main header is directed to four 
separate four-way valves. These control the actions of 
the two rams and the two shutters and are solenoid 
operated. Each system beyond these valves is different 
and functions independently of the others except for 
the sequence direction of electrical interlocks. The pip- 
ing and operation of these units is analyzed as follows. 


LARGE HYDRAULIC RAM 


This ram is designed to lift twenty tons a vertical 
distance of fifteen feet. In order to prevent the ram 
from becoming contaminated with radioactive particles 
in the process cell, two precautions are taken: (1) the 
piston remains stationary and the cylinder moves so 
that an oily surface does not enter the cell, and (2) a 
wash solution floods the outside of the cylinder when- 
ever the ram is raised. The ram and cylinder are made 
of mild steel tubing that has been hard chrome plated 
and ground. The cylinder is single acting and “V” 
type packings are used for all seals. 

Normal operation is as follows: Control is switched 
electrically to one of the operating stations from the 
master console. The operator energizes the “up” switch 
to open the solenoid operated four-way valve and 
start the ram travel. He may select any one of three 
pre-set travel speeds to meet his operating require- 
ments. However, the ram, by means of limit switches, 
always starts in slow speed for the first 12 inches and 
returns to slow speed for the last 12 inches of its 
travel. When the ram, or any object on the platen, has 
reached a point just below the shutters, a beam of light 
focused on a photoelectric cell is interrupted and the 
ram stops. The platen area of the ram is such that the 
passageway through the ceiling is essentially sealed 
off from the process cell. The interruption of the light 
beams also automatically opens the shutters and trips 
a limit switch to by-pass the photoelectric cell unit and 
the ram moves up to the ground floor level at slow 
speed, 

The return sequence js similar in that the ram can- 
not be lowered beyond the ceiling of the cell until the 
shutter has been closed. It then proceeds downward by 
gravity at a pre-selected speed and automatically 
changes to slow speed when 12 inches from the floor. 
At its bottom position a limit switch is tripped to shut 
off the washing solution that has been cleaning the re- 


Concluded on page 70 
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INVERTED PRESS DESIGN 


... simplifies use of auxiliary cylinders 


we designers are always looking for ways to 
supply a press which would have no limitations on 
shut height and which have no limitations on the num- 
ber of auxiliary cylinders that can be added when 
needed. While it’s too much to expect “no limita- 
tions” at all, a new line of inverted vertical hydraulic 
presses built by Walter P. Hill, Inc., Detroit, Mich., 
goes a long way toward reducing these limitations. 
These presses have the main hydraulic press clos- 
ing cylinder in the base of the machine, a unique de- 
sign feature that reduces overall height, minimizes 
shut height limitations, lowers center of gravity and 
provides areas at the top and sides for the mounting 
of auxiliary hydraulic cylinders. Use of auxiliary cyl- 
inders permits multiple operations such as piercing 


THE HYDRAULIC closing cylinder 
in the base of this press has a rated 
capacity of 100 tons. Maximum die 
travel, limited by cylinder stroke, is 6 
inches. The auxiliary cylinde> has a 


rating of 75 tons. 


or deforming during a deep drawing or extrusion 
operation. 

The base of the presses is welded steel construction. 
The die closing cylinder, operating on a maximum of 
5000 psi pressure supplied by a five to one hydraulic 
booster, is flange mounted on the bottom side of the 
die table. This cylinder has its piston rod in a vertical 
position extending downward toward the base of the 
press. The hydraulic cylinder imparts vertical motion 
to the upper die platen through four widely spaced 
rods that are guided in individual bronze bushings. 

Individual straight pieces of metal tubing are placed 
in the lower die and dual pushbutton cycle controls are 
actuated by the operator. The press then goes through 
an automatic operating cycle. The dies close, the aux- 





INVERTED PRESS DESIGN 





iliary cylinder, or cylinders, at various locations on the 
machine extrude, the tube to the desired form, and the 
dies open. The finished elbow, tee or U bend is re- 
moved and the machine is ready to produce another 
part 

Release of pressure on either or both pushbutton 
controls during the cycle before die closure causes the 
upper die to immediately retract to upper position 
where it remains until the buttons are both simul- 
taneously depressed. This feature provides maximum 
operator safety. 

While the hydraulic cireuit shown in the accom- 
panying drawing is used on a press which is specifically 
designed to extrude tee’s, the basic power package is 
similar on the entire line of inverted presses. A pres- 
sure compensated 30 gpm, variable volume vane pump 
supplies the circuit with oil pressure up to 1000 psi. 
Oil pressure up to 3000 psi at the die cylinder is pro- 
‘ vided by a reciprocating type booster which'is located 
close to the cylinder to keep the length of high pres- 
sure lines to a minimum. 

This circuit uses a 16 inch diameter die closing cyl- 
inder to give a 300 ton rating when the oil pressure 
on the cylinder is 3000 psi. A separate 3 to 1 booster 
supplies high pressure oil to the two auxiliary cyl- 


inders. 


CLOSEUP of the die used to make U bends in tubing 


After the workpiece is loaded in the die, press opera- 
tion is started by a pushbutton energizing solenoid 
“A”. Low pressure oil raises the ejector cylinder and 
closes the dies. With dies closed, pressure overcomes 
the setting of the sequence valve and oil flows through 
the pressure reducing valve to the booster. The booster 
then supplies high pressure oil to the die cylinder. 
Solenoid “B” is energized to direct oil from the pump 
to the two forming cylinders. 








vo cylinder 4° bore 2” stroke 
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Die cylinder 16" bore 'B' stroke 
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up to 20,000 psi are used 
as a safety factor in these 
lines. On other presses of 
this new line, this circuit 
is modified by the chang- 
ing of cylinders. 
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HYDRAULIC 


M odern hydraulic hose will withstand high pres- 
sures (up to 4500 psi) and resist dimensional changes 
from extremely high and low temperatures. Whenever 
there is considerable movement of one piece of equip- 
ment relative to an attached piece, hydraulic fluid 
carried through flexible rubber hose may be the best 
answer to the problem. Even when there is no motion 
of one part of a machine relative to another, the 
transfer of impulses by fluid through a hose may be 
preferred over metal piping because of the low re- 
sistance to flow of hose in the elimination many sharp 
turns and right angles. 

There are four principal types of hydraulic hose 
available today: high pressure (4500 psi max.) wire 
braid hose, a wire braid hose with a cover of specially 
treated cotton yarn (3000 psi max.), medium pres- 
sure (1200 psi max.) rayon braid hose, and low 
pressure (500 psi max.) rayon braid hose. Operating 
temperatures for hose of this type range from -40F to 
200F (see Table Nos, 1-4). In addition, a special hose 
is manufactured for suction lines to the hydraulic 
pump. 

Hydraulic hose consists of an inner tube, a carcass 
of rayon or steel braiding and a cover. In addition, 
hose especially designed for reusable couplings is made 
having in lieu of a rubber cover, one composed of 
tightly braided and treated cotton yarn. The tube is 
specially compounded to resist attack from oil and the 
materials most often used in hydraulic fluids. The 
type and thickness (number of plies) of the carcass 
determine the working pressures of the hose. The 
cover is designed to withstand the various working 
conditions encountered such as resistance to attack 
by oil and grease, sunlight, abrasion and impacts. 

In hydraulic hose, the carcass is of utmost impor- 
tance. In the high pressure hose, the carcass is com- 


J. A. MULLER, Executive Engineer, Thermoid Company, 
Trenton, N. J. 
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e construction 
e selection 


e application 


HOSE 











By J. A. Muller 


posed of one or more braids of steel wire with a ply 
of cotton braid between the wire and the cover. The 
medium pressure hose has two braids or plies of high 
tensile rayon yarn. The low pressure hose has one 
braid of high tensile rayon yarn. 

In the case of the suction line hose, bursting strength 
is not as important as resistance of the hose to col- 
lapse under suction. Therefore, this hose has a wire 
spiral inter-woven in the cotton carcass to prevent 
reduced I.D. under suction. This hose holds its round 
shape under all conditions. 

Although couplings are not a component of hose, 
they are an important part of any hose system. In 
high-pressure hydraulic applications the couplings 


WIDE APPLICATION of hose is made on agricultural equip- 
ment where flexible lines are necessary. A hand operated valve 
gives the tractor driver complete control of the implement. 





HYDRAULIC HOSE 





become the most critical factor. The coupling should 
be chosen as carefully as the hose. There are several 
types from which a selection can be made. For in- 
stance, there is the pressed-on coupling that is per- 
manently attached to the hose. There are also re-usable 
couplings, such as clamp-on types and others of the 
screw-in expanding nipple type (aircraft), which can 
he disconnected from the hose and used many times. 
Generally, hydraulic hose is furnished as an integral 
part of major equipment with the couplings already 
installed. In the event of damage to a length of hy- 
draulic hose or its couplings, it is important to replace 
it with the same hose type and couplings. This can 
usually be obtained direct from the original manu- 


Here are some tips on selection and use of hy- 


draulic hose: 


|. Will the hose chosen withstand attack from 
the material carried? Hydraulic hose is de- 
signed to carry all commonly used hydraulix 
fluids. Use only recommended hydraulic 
fluids 
W orking Pressure Stay within manufacturer's 
limits. Some hose will handle extra pressure 


Table | 
High Pressure Wire Braided Hydraulic Hose 
Maximum 
Working Length Change at Minimum 
Pressure Maximum Working Bend 


# /Sq.in. Pressure %, Radius 





3000 
2500 
2000 
20C0 
2000 


1500 


1000 
625 
500 
400 

4500 

4500 

4000 

3500 

3000 

2500 


900 
H 

750 
H 1000 
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Single Braid Hose Meets SAE 100-R! 
Deuble Braid Hose Meets SAE 100-R2 


HYDRAULICS AND HOSE are widely used on earth-moving 
machinery such as this bulldozer. The hose supplying hydraulic 
pressure to the cylinders permits considerable movement of the 
blade relative to the basic unit. 


for a while but it will fail more quickly and 
more than likely, unexpectedly, with damage 
to personnel and equipment and loss of pro- 


duction, 
3. The temperature of both the material being 


carried and ambient temperatures should be 
considered. Provision should be made in a 
heavy-duty hydraulic system for heat dissipa- 
tion to prevent the temperature of the fluid 
from rising too high. 

. The inside diameter of a hose determines the 
carrying capacity. If the diameter is too small, 
you won't get the volume required. Too large 
a diameter means lower pressure. 

. Specify enough length to avoid stretching. 
Excessive length increases the chance of kink- 
ing. Provide enough hose length in connect- 
ing parts with considerable relative motion 
to allow for maximum movement without 
causing hose to pull on couplings. In connect- 
ing parts that must be disassembled from the 
main machine frequently for adjustment, 
maintenance or repair, provide enough hose 
length so that the part can be handled easily 
without restriction from the hose and without 
being disconnected frovr, the hose. 

. The hose system is only as good as its coup- 
lings. Even the best hose can’t operate with 
incorrect, improperly applied couplings. In 
hydraulic systems, be sure that there is no 
tension on the couplings. 


APPLICATIONS OF HOSE 

Among the countless industrial applications of hy- 
draulic controls is the fork-lift truck. Here we have 
several different movements which must be controlled 
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BOOMS UP TO 100 ft long are moved in three directions 
through hydraulic controls manipulated by the operator from 
his position at the end of the boom. Hydraulic hose carries 


flaid from pump to cylinders. 


by the operator from the certral point, usually his 
seat on the truck. For instance, the forks must be ele- 
vated and lowered. The mast is tilted from a vertical 
position back a few degrees for transporting. Many 
special attachments permit the load on the forks to be 
rotated. Sometimes clamps are used instead of forks. 
Sideways motion of the forks is often required. Some 
models are equipped with a clamping device to steady 
the load on the forks especially in cases where the 
mast is tilted forward, All of these various movements 
can be actuated by hydraulic power supplied through 
hose from a central pump. Through the use of release 
valves, the movement is controlled within safe limits 
and there is no danger of overrun or breakage. In ad- 
dition, a hydraulic control system of this type does 


not require as much room as would separate electric 


motors for each movement with limit switches. 


CONNECTING FARM IMPLEMENTS 


Farm equipment offers many interesting examples 
of hydraulic controls. In many cases, the working unit 
consists of a tractor which tows a plow, harrow or 
seeder. The movement of the towed unit is great rela- 
tive to the movement of the tractor. Rubber hose of- 
fers the best solution to the problem of permitting the 
tractor operator to control the adjustment of the 
towed equipment. 

Earth moving machinery such as graders and power 
excavating equipment also use hydraulic power to ad- 
vantage. Not only are many different movements con- 
trolled from the operator’s station but the force re- 
quired of the operator to initiate the movement by hy- 
draulic power is far less than that required under 
manual controls. 


REDUCTION OF SPACE 


The space-saving feature of the use of hydraulic 
power is strikingly illustrated by a truck equipped for 
mixing concrete in transit. Instead of a separate gaso- 
line engine to rotate the mixer and elevate it for dis- 
charge, a small hydraulic pump powered by a take-off 
from the truck motor itself, supplies the power for 
turning the mixer and elevating it for dumping. 

In the modern aircraft, hydraulic controls show 
their most brilliant colors. In the military and com- 
mercial planes the most stringent requirements of pre- 
cise movement, reliability and space saving are met. 
The movements of wing and tail assemblies which 
could be actuated manually by the pilot at the rela- 
tively slow speeds of only a few years ago now re- 
quire mechanical aid from a complex hydraulic net- 
work, 

It is expected that impulses transmitted hydraulical- 
ly through rubber hose will play a large part in the 
fast-developing field of automation. Here again, we 
have the need for precise control of movement, effi- 
cient space utilization and flexibility. 
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Table 2 
Medium Pressure Hydraulic Hose (2 Ply Rayon) 
Minimum 
Maximum Working Bending 


Braid Pressure #/Sq. In. Radius 





V4" 1250 
5/16" 1200 
¥," 1125 
Y," 1000 
¥,"" 750 
1" 550 
1Y%," 





MEETS SAE—100 R3 


Table 3 
Low Pressure Hydraulic Hose (1 Ply Rayon) 
Minimum 
Maximum Werking Bending 
Pressure #/Sq. In, Radius 








Table 4 
Wire Braid Cotton Covered Hydraulic Hose 
Minimum 
Maximum Working Bending 
Pressure #/So. In. Redius 





3000 3” 
2500 3%" 
2250 4" 
2000 4%" 
Wy" 1750 5!/2" 
54" 1500 6'/," 
%_” 800 7%" 





MEETS SAE—i00 R5 





N automatic equipment which is 

getting hard use, most hydraulic 
components have long service rec- 
ords. Unfortunately many pumps, 
valves and cylinders are damaged by 
poor system maintenance long before 
they get a chance to wear out. 


FIG. 1. ABOUT 10 percent of the hy- 
draulic components in your plant will wind 
up on a repair bench. You can save them 
for more hours of useful life if the repair- 
man has the proper know-how. This valve 
was ruined beyond further use because 
heat from brazing caused the precision 


bore to warp. 


MAINTENANCE HINTS 


will Increase Component Life 


Fic. 2. THE BIGGEST reason for 
component failure is improper care of 
the hydraulic oil. Dirt and sludge have 
ruined this valve spool and made the 
spring inoperative. Proper filters to 
remove dirt; temperature control to 
avoid heat, and periodic oil change 
would prevent this sort of damage 
More than 70 percent of all system 
troubles are caused by poor condition 


of the hydraulic fluid 


FIG. 3. This failure of a vane pump 
an not be blamed entirely on poor 
maintenance. It is an example of 
severely overloading a «vystem. /'res 
sre surges beyond recommended lim 
ts smashed the pump rotor, Locking 
” the relief valve at a safe maximum 


ressure might have prevented this 
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GEAR PUMPS ! 


HYDRAULIC NOISE 


in Positive Displacement Pumps 


@ By E. L. Midgette 


HY PRACLIC noise in positive displacement pumps 

and motors is essentially a function of the time 
rate of change of pressure. There seems to be a value 
of this function below which the noise is not generally 
audible, but for values above this minimum or thresh- 
old level the audible noise steadily increases. Since 
the very nature of the high pressure hydraulic pump- 
ing unit necessitates the existence of rapid changes 
of pressure, it is then up to the designer to insure that 
a pump designed for a given service shall be so made 
as to hold this rate of change of pressure to a mini- 
mum, even though it is impossible to eliminate it 
altogether. 

In the common types of hydraulic pumps there are 
three major ways of introducing or creating greater 
than necessary values of rates of pressure change. 
These three major ways may be listed as (1) incom- 
plete filling; (2) sudden introduction of the fluid under 
suction pressure to the region of full discharge pres- 
sure; (3) trapping fluid at full discharge pressure 
against the seal area between the discharge and suction 
sides of the pump. 

Limiting the major sources of hydraulic noise to 
the above three, inherently assumes that the fluid being 
handled is solid, free from air bubbles and free of 
emulsification. This assumption must be made by the 
designer, since the conditions of the fluid in these 
respects are not generally under his control, but are 
determined largely by the particular installation under 


E. L. MIDGETTE, Head of Mechanical Engineering Dept. 
Polytechnic Institute of Brooklyn 


August, 1954 


which the pump must perform its function. With this 
assumption in mind, it is still true that the relative 
significance of the above three sources of trouble varies 
with the type of pump and the speed of its operation. 

In designing a gear, vane or piston pump, the de- 
signer must make the assumption that there. will be an 
adequate quantity of solid fluid available at near at- 
mospheric pressure, or above, to the suction opening 
of the pump. 

Remembering the significance of the above three 
sources of noise, the designer of a gear pump should 
pay every attention to incomplete filling and trapping 
of oil. Sudden introduction of the fluid under suction 
pressure to the region of full discharge pressure is not 
of such paramount importance since the fluid passing 
through a gear pump under stated operating condi- 
tions normally bas the time of about one-half the revo- 
lution of the driving shaft during which its pressure 
is increased from the suction side pressure to the dis- 
charge side pressure of the unit. 


AFFECT OF OPERATING SPEED 


Since, it is the time rate of change of pressure 
which throws energy into noise creation, it must follow 
that for all types of pumps noise from each of the three 
sources is a function of the operating speed of the unit. 
Then it would follow that a very noisy pump at, say, 
1800 rpm operation would generate considerably less 
noise operated at half that speed. Even though speed in 
this manner affects the level of noise in all types of 
pumps, it will not be used here as a means of control- 
ling that noise because there are so many other things 
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such as size, weight, cost, etc., that dictate the mini- 
mum speed of operation of a pump for a given purpose. 

Once the designer has decided the type of pump he 
is going to design for a given function, its basic size, 
arrangement, and its operating speed, he should con- 
sider the noise problem. Suppose the pump design is a 
simple pair of external gears rotating in a pressure- 
tight housing, arranged in a common manner. Then 
according to the above analysis, the designer should 
study his detail layout with the idea of minimizing any 
filling problem on the suction side and any possibility 
of trapping fluids at the seal point between the dis- 
charge and the suction side. Making the assumption 
that plenty of solid fluid is available at the suction side 
of the pump, satisfactory filling can usually be 
achieved by merely assuring a low flow speed of that 
fluid into the suction section by allowing ample flow 
areas. However, it is possible to keep this flow at a 
fairly good rate and still have adequate filling if it is 
remembered that the fluid coming through into the 
suction chamber usually has its full velocity directed 
toward the mesh point between the gears and that, in 
order for it to join the fluid and be transferred around 
the periphery of the gears, this velocity must be 


pore |. Improving Filling Conditions 


These four sketches show design of the gear pump 
suction port. Bad filling would result in the pump de- 
sign shown in sketch 1. At high rotating speeds, high 
velocity oil is directed at the mesh point. Direction of 
velocity must be changed 90 degrees. 

Vachining the gear pump housing as shown in sketch 


changed through an angle of 90 degrees. 

By proper fairing, see Figure 1, it is possible to 
allow this directional change to occur around a radius 
of large length rather than around a sharp corner and 
in this manner create less turbulence, smoother flow 
and adequate filling. If these precautions are taken, 
excellent filling can be achieved with the normal vis- 
cosity fluids with average flow velocity as high as 8 
to 10 feet per second. 


RELIEF FOR TRAPPED FLUID 


Next the designer should look at the point where con- 
tact starts between driving and driven gear teeth on 
the discharge side. A large scale drawing of this tooth 
mesh clearly shows that there is a considerable quantity 
of fluid trapped between the side and tip of the driven 
tooth and the bottom of the space and the trailing face 
of the leading tooth on the driving gear. This quantity 
of fluid, which under certain designs may become as 
much as 10 er 15 percent of the fluid that would lie 
in the space between adjacent teeth, is trapped at full 
discharge pressure. Depending upon the length of 
contact path, in a very few degrees of gear rotation, 
this trapped fluid will have te assume a space con- 
siderably smaller since the driven tooth presses in and 
compresses it against the driving surfaces. 

If no provision is made to allow this fluid to pass 

















2 improves the filling condition. Creating a radius as 
shown in sketch 3 offers further improvement. Where 
pimp noise due to filling conditions is an extreme prob- 
lem, the design shown in sketch 4 would be desirable. 
These improvements reduce turbulence and give ade- 
quate filling at flow velocities as high as 8 to 10 fps. 
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Noise in hydraulic pumps can be minimized if the time rate of change of pressure 
is controlled. Three sources of pressure change are incomplete filling at the suction 
port; sudden introduction of low pressure oil to a high pressure discharge; and 
trapping of high pressure fluid between the discharge and suction sides of the pump. 


out freely to discharge side, its pressure will be con- 
siderably increased as it is compressed, since there is 
no other way for the fluid to get out except by side 
leakage. If side leakage is low the pressure created at 
this point may run to as high as three or four times 
discharge pressure, and it is built up extremely rapidly 
in a very few degrees of gear rotation. It is the design- 
er’s problem to arrange methods of allowing this 
trapped fluid to escape. One method is by having the 
gear side clearances large enough so that with a slight 
build up of pressure this fluid will partially leak into 
the discharge side across the ends of the teeth, as well 
as leak across the ends of the teeth into the suction 
side, Backlash in the gears in any significant quantity 
will also allow this fluid to pass through from the trap 
area over the faces of the teeth to the suction side. 
Both of these methods are expensive from the stand- 


-—FIG. 2. Correcting Trapping of Fluid 


point of volumetric efficiency, if for no other reason, 
and since manufacturing tolerances dictate in large 
part the thickness of the film through which flow can 
take place in this respect, it is very difficult for the 
designer to determine just what relief he will get from 
either of these two methods. On the other hand, it is 
but a simple operation for him to make a passage in 
the cover plates, Figure 2, over the end of the gears 
which would connect this trapped fluid openly to the 
discharge side of the unit and, in this way, assure that 
at least the pressure build up on this trapped fluid 
would be only slightly above that of the average dis- 
charge pressure. 


Part 2 of this series will discuss hydraulic noise in 
vane and piston pumps. 





Tropped had af mes. comp 


As the gear teeth mesh, the trapped 
volume is compressed into a smaller 
space. This compression may be re- 
lieved to the discharge side by ma- 
chining a relie/ in the seal or wear 
plates as shown in the sketch. 


. 4 Tooth thickness on 
pitch line Zz 





Trapped fluid volume at start 
of trapping ~ 


Work depth of tooth 
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This machine was designed 
using hydraulics because 


there was a need for... 
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Thrust and Torque 


By Fred D. Wright and Lewis H. Brakel 


NE of the projects undertaken by Bureau of 
Q Mines engineers has been the testing of various 
types of rotary drill bits used in mining oil shale. At 
the start of the project, constant speed electric drives 
were used, Because the feed rate could not be con- 
trolled, it was impossible to obtain reliable perform- 
ance data under a variety of mining conditions. The 
next step was to use an air powered drill which offered 
some regulation of thrust and speed. 

Many types of bits were tested using the air drive. 
While much valuable information was obtained, it was 
felt that several bits tested m’ght have performed 
much more satisfactorily under other operating con- 
ditions, such as higher rpm, higher thrust, or both. 

It was obvious that, to give the bits a fair test and to 
determine the optimum drilling conditions, an ade- 
quate test drill would have to be obtained. With such 


FRED D. WRIGHT and LEWIS H. BRAKEL, United States 
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FIG. 1. DRILLING a vertical hole with 
the hydraulically powered test drill. 


a drill, it would be possible to vary and measure ac- 
curately the operating conditions independently of 
each other. No such drill was on the market. Before 
deciding that the Bureau should build such a machine, 
a careful analysis of the possible advantages of rotary 
drilling for oil-shale mining was made. 

The analysis indicated that a test drill could provide 
information which would greatly reduce actual drill- 
ing costs, eliminate a great part of the noise from drill- 
ing and reduce capital costs for mining equipment. 

In order to have a test drill that covld operate under 
wide limits of thrust, rpm, and torque, it was decided 
that a completely hydraulic drill was required. An 
available tractor was selected upon which the drill 
unit would be mounted, and the unit was designed 
incorporating the various desired features. A primary 
consideration influencing the design was that a re- 
search rather than a production tool was to be built. 

The specification for the hydraulic equipment and 
system was drawn up. TEC Engineering Corporation, 
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Logansport, Indiana, undertook the final building and 
layout of the hydraulic system. 

The completed test drill (Figure 1) consists of a 
hydraulic drill motor mounted on a 15-foot feed car- 
riage. The drill motor can develop a maximum torque 
of 2,100 inch-pounds and can be controlled between 
0 and 1,050 rpm. It has a hollow drive shaft and water 
swivel for wet drilling. The drill motor is mounted 
on a slide or carriage, which is attached to an endless 
chain. This chain is driven by a hydraulic feed motor 
and can deliver a maximum thrust of 4,000 pounds 
to the drill motor. Both thrust and torque can be pre- 
set to any desired value below their maximum limits. 
A 50-hp., 440-volt electric motor operates the hydrau- 
lic pumps that drive the motors. 

The complete hydraulic system of the rotary test 
drill is shown in Figure 2, and a diagram of the track- 
mounted unit is shown in Figure 3. 

There are actually two separate hydraulic systems, 
one for the drill motor and one for the feed motor and 
jacks. This makes it easy to cut out the hydraulic drill- 
motor circuit if an electric motor is tested for a drill 
motor. The pumps for both systems are driven by a 
single 50-hp, 1,200-rpm electric motor. The drill motor 
pump supplies approximately 46 gpm of hydraulic fluid 
at a maximum pressure of 1,600 psi. The oil flows from 
the pump directly to a lever-operated, 114-inch-size, 
four-way valve, which has three position detents with 
all ports open in neutral. Therefore, oil will flow 
freely back to the tank through this valve when the 
handle is in the neutral position. The outlet ports of 


the valve are connected with the drill motor permitting 
the motor to be run in either direction. A pilot-oper- 
ated, 11-inch, pressure-relief valve is connected 
through a tee with the line from the pump to the four- 
way valve to limit the maximum pressure in the cir- 
cuit. A pressure gage, calibrated in inch-pounds of 
torque, is attached to the relief valve to show the 
pressure in the circuit and the resulting drill-motor 
torque. If a maximum torque of less than 2,100 inch- 
pounds is desired, the pressure-relief valve can be 
easily adjusted to the value desired. A 14-inch dial- 
type flow-control valve also is connected through a tee 
with the supply line. This valve can be adjusted for by- 
passing back to the tank any flow varying from 0 to 
50 gallons per minute, thereby controlling the speed 
of the drill motor. This valve passes a uniform How 
for any particular setting unaffected by the pressure in 
the system. Any surplus oil not required, owing to re- 


duced speed, is bypassed back to the tank. 
FEED MOTOR AND JACK CIRCUIT 


There are two other hydraulic pumps in the circuit, 
which serve the feed motor and the two jacks, Two 
pumps were used to eliminate the need for expensive 
variable-delivery pumps. These pumps, a 24-gpm low- 
pressure pump and a 5 gpm high-pressure pump, fur- 
nish power to the feed motor, which, through a gear 
reducer and an endless chain, can exert a thrust up 
to 4,000 pounds on the drill motor when it is being 
advanced and a thrust of 1,000 pounds when it is 
being retracted. Maximum linear speed of the drill 

















Orill motor 






































FIG, 2. ROTARY FLUID MOTORS power the feed and drill on the test rig. Adjustment 
of relie/ valve settings and bypass flow control valves regulate the speed, thrust and torque. 
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motor along the slide is 18 feet per minute when ad- 
vancing and 100 feet per minute when retracting. 

The 5-gpm pump provides pressure up to 950 psi 
to the feed motor, when feeding forward. Both pumps 
running together provide approximately 28 gpm at 
350 psi for the feed motor during retraction of the 
drill. 

The 24-gpm pump also can feed into the four-way 
valve through a check valve. This valve prevents oi! 
from the high-pressure pump from backing into the 
low-pressure pump when the smaller pump is operating 
at pressures above 350 psi. The low-pressure pump is 
protected by a pressure relief valve set at 350 psi. This 
relief valve has a remote control or vent connection, 
which is connected through a %-inch check valve 
with the line from the four-way valve to the feed 
motor, which is under pressure during retraction of 
the drill. The needle valve in this same line permits 
adjustment of the return speed. 

The four-way valve for the feed motor is equipped 
with three position detents, When the valve is in neu- 
tral position, the oil inlet port is blocked while the 
right outlet port is connected with the exhaust. This is 
done to permit the remote controlled pressure-relief 
valve for the 24-gpm low-pressure pump to be un- 
loaded to approximately 150 psi by means of the con- 
trol vent line with 44-inch check valve, whenever the 
four-way valve is in neutral and the feed motor is not 
running. When the drill is being fed forward, the right 


outlet port is connected to the exhaust. Thus, when 
the drill is being fed forward, the low-pressure pump 
is being unloaded through the pressure-relief valve, 
and the high-pressure pump is delivering the required 
oil to the feed motor for forward motion of the drill. 
Connected with the left line from the four-way valve 
to the feed motor, which is under pressure during the 
forward or feed rotation of the motor, is a flow-control 
valve for controlling the speed during the feed cycle 
by bypassing excess oil. This valve gives a uniform 
bypass flow for any particular setting unaffected by 
the pressure in the circuit. Connected with the same 
line is a pressure-relief valve, which can be set for 
various pressures so that a maximum pressure for the 
feed motor can be selected independently of the set- 
ting of other relief valves. This permits any desired 
feed motor torque and consequent thrust on the drill 
to be selected within design limits. A pressure gage 
connected to the relief valve is calibrated in psi and 
in pounds of thrust on the drill motor. 

When the four-way valve to the feed motor is in 
neutral, approximately 5 gpm of oil up to 1,000 psi are 
available for operating the two hydraulic jacks 
through their respective lever-operated four-way 
valves. There are two pilot-operated check valves in 
the jack thrust lines, which definitely block the oil in 
the rear end of the cylinders until pressure is applied 
through the four-way valves to the front ends of the 
cylinders. 

The drill mount is shown in Figure 3. The hydraulic 
drill motor is mounted on a 15-foot drill carriage and 
is attached to an endless chain drive. The feed motor 
and a reduction gear are mounted at the rear end of 
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FIG. 3. THE COMPLETE test drill is mounted on a track type tractor. 
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Principal operating factors in rotary drilling are the feed rate and thrust of the 
feed motor and the rpm and torque of the drill motor. The hydraulic circuit is 


designed so that four possible combinations of these factors can be fixed, 


the carriage. There are two centralizers on the carriage 
to prevent the drill rods from whipping or bending 
when under compression. One of the centralizers is at 
the front end of the carriage, and the other travels 
halfway between the drill motor and the front cen- 
tralizer. 

The drill carriage is pivoted on a revolving base 
near its center of gravitv. A worm-gear drive allows 
adjustment of the drill carriage from vertical down 
to an angle of 30 degrees above horizontal. The revolv- 
ing base is mounted on a trailer wheel bearing, which, 
in turn, is mounted on a structural frame secured to 
the tractor. A spur-gear segment and a pinion enable 
the revolving base and drill carriage to be rotated 
horizontally. 

The pump assembly, including the three pumps, the 
electric motor, and the sump tank, are mounted across 
the rear of the tractor. On a control panel on the left 
side of the tractor are mounted the various four-way 
valves, the flow-control valves, and the pressure gages. 
An rpm indicator is mounted on the drill motor. 

The four principal operating factors in rotary drill- 
ing are the feed rate and thrust of the feed motor and 


the rpm and torque of the drill motor. Feed rate and 
thrust are dependent on each other. Torque and rpm 
als» are interdependent. For test purposes there are 
four possible combinations of factors that can be fixed 
for the test. These combinations are feed ate and rpm, 
feed rate and torque, thrust and rpm, vod thrust and 
torque. The factors not fixed are then dependent on 
the type of rock being drilled and the drill bit. The ex- 
perimental drill allows use of any of these combina- 
tions. For example, if the bit is to be tested at a given 
thrust and rpm, the pressure relief vilve on the feed 
motor is set for the given thrust and ‘he flow-control 
valve of the feed motor is closed so that ail the oil is 
flowing through the motor, The pressure-relief valve 
on the drill motor is set at the maximum pressure, and 
the flow-control valve is set for operation at the given 
rpm. If the bit encounters rock that is hard to drill, or 
if the bit dulls, the feed rate may decrease and the 
torque increase, but the thrust and rpm will remain 
constant as long as the feed rate or required torque 
do not exceed their maximum limits. In the similar 
manner, any of the other possible combinations of 
operating factors may be fixed. 


4+. THE DRILL cerriage can be swung into a horizontal drilling position 
£ gp 





@ Plan to register early for this year's Na- 


tional Conference on Industrial Hydraulics being held at Chicage's 
Hotel Sheraton, October 14 and 15. Recognizing the growing use of 
complex pneumatic systems and their close relationship to hydraulics, 


this 10th annual program will include a session devot 
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to pneumatics. 


10th ANNUAL HYDRAULICS CONFERENCE 


... announces tentative program 


(= E. SCHMITZ, vice president in charge of 
sales for Crane Packing Company and Confer- 
ence Director, has announced the tentative program 
for the 10th annual National Conference on Industrial 
Hydraulies, October 14 and 15 at the Sheraton Hotel, 
Chicago. 

The NCIH is sponsored by the Illinois Institute 
of Technology graduate school and Armour Research 
Foundation of Ilinois Institute of Technology, Chi- 
cago. The past year the National Fluid Power Asso- 
ciation, the national association of manufacturers 
of hydraulic and pneumatic equipment, became the 
tenth cooperating society in supporting the NCTH. 

Papers tentatively chosen for presentation include: 
“Hydraulic Problems Encountered During Develop- 
ment of Engineer Equipment,” by K. L. Treiber, chief, 
liaison branch, Engineer Research and Development 
Laboratories, Fort Belvoir, Va. “Chrysler Power Flite 
Transmission,” by W. R. Rodgers, supervisor, Me- 
chanical Laboratories, Chrysler Corporation, Detroit. 
“Power jor Power Steering”, by E. 5. Witchger, sales 
manager, Pump Division, Eaton Manufacturing Com- 
pany, Detroit. 

“Unit Mounting of Pump and Control Units Di- 
rectly on the Cylinder,” by F. G. Cizek, assistant chief 
engineer, American Steel Foundries, Elmes Engineer- 
ing Division, Cincinnati. “Evaluating Piston Pumps 
and Motors for High Perjormance Hydraulic Sys- 
tems,” by R. H. Marvin, Franklin Institute, Philadel- 
phia. 

Servo Controls as Applied to Variable Displacement 
Pumps”, by J. Wesley Broome, section head, Servo- 
mechanisms Department, Raytheon Manufacturing 


Company, Newton, Mass. “Jet Engine Control’, by 
J. M. Easton, research and development group, Bendix 
Products Division, Bendix Aviation Corporation, 
South Bend, Ind. “Prollems Encountered in Develop- 
ing a Constant Speed Automatic Transmission for 
Aircraft Alternators,” by R. G. Doolittle, group engi- 
neer, Development Engineering Department, Sund- 
strand Aviation, Rockford, Ill. 

“Heat: Its Generation and Natural Dissipation in 
Hydraulic Circuits,” by J. K. Douglas, development 
engineer, Oilgear Company, Milwaukee. “Heat: 
Forced Convection Removal from Industrial Hydrau- 
lic Circuits,” by D. W. Retzinger, contract products 
division, Young Radiator Company, Racine, Wis. 

“The Use of Hydraulics for Machine Tools in 
Europe,” by R. Richardson, general manager, Stein 
and Atkinson, Ltd., London, England. “Hydraulics as 
Applied to Automation,” by Walter Schroeder, project 
engineer, chief research engineering, Cincinnati Mill- 
ing Machine Co:npany, Cincinnati. 

“Hydraulic Valves and Systems for Lijt Truck Op- 
eration for Various Materials Handling Needs,” by 
E. J. Hrdlicka, manager, Hydreco Division, New York 
Air Brake Company, Cleveland. “Hydraulics Add V er- 
satility to Modern Lift Trucks,” by F. C. Schuster, 
chief engineer, material handling division, Buda Com- 
pany, Harvey, IIL. 

“Development of Valves for the Control of Pneu- 
matic Power,” by J. L. Shearer and S, Y. Lee, Massa- 
chusetis Institute of Technology, Cambridge, Mass. 
“Flow of High Pressure”, by M. M. Slawsky, head, 
pneumatics laboratory, National Bureau of Standards, 


Washington, D. C. 


APPLIED HYDRAULICS 








FLUID-POWER CONTROLS HELP TO BUll 


A 
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GREATER AMERICA . 


American peacetime free enterprise will constantly produce more and better goods for more people. 
New and better highway needs have increased state highway construction budgets 18% over last year. 
Ohio's turnpike is one of many super roadways which will speed the flow of more goods and bring 


markets nearer. 


Less Equipment Downtime... 


because “Commercial” oil hydraulic controls 
require less maintenance 


Today it’s hard to find on-high- 
way or off-highway heavy duty 
equipment not utilizing the advan- 
tages of fluid power transmission. 
Because there is a difference among 
oil hydraulic controls, here’s why 
“Commercial’”’ pumps, motors, 
valves and cylinders are your best 
buy. They can help a lot to keep 
your construction equipment on the 
go and the job on schedule. 


Here is the complete line of 1500 
psi oil hydraulic controls. Many 
sizes in each of three series of gear 
type power packed pumps will give 
you any desired discharge capacity 
up to 80 gpm at 1200 rpm. Just as 
complete a coverage is available 
from the three series of motors with 
output as high as 35 hp. Sectional 
type valves are your finger-tip oper- 


ating panel for fatigue-free direc- 
tional control of cylinders. Three 
types of cylinders satisfying every 
condition are your best means of 
converting all of this controlled 
power into useful work—-single act- 
ing capacity up to 24 tons, double 
acting capacity up to 25 tons, and 
2 to 5 sleeve telescopics for long 
strokes where space is limited in the 
closed position. 


Because all “Commercial” con- 
trols are of simplified design, built 
for rugged long life operation, tried 
and proven for over 25 years— 
maintenance is only routine. You 
can rely on them, and all they ask 
in return is to be let alone so they 
can work for you. Here’s a sure 
means of lowering your mainten- 
ance costs. 


TWE COMMERCIAL SHEARING AND STAMPING COMPANY 


“COMMERCIAL” 


OT CUSTOMER ACCEPTANCE” 
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PUMPS - 


Youngstown, Ohie Chicago, lilinois Salt Lake City Utah 


VALVES 


MOTORS + CYLINDERS - 
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“Commercial” pumps, valves and cylinders pro- 
vide positive control for fast or slow, clean verti+ 
cal angle discharge of the “Hi-Gate" Dumpecrete. 


Three separate “Commercial heavy duty hydrau- 

lic pumps, all driven by one thru shaft, generate 

oo os power to operate the fools of the 
radall. 


Twin “Commercial” two-sleeve telescopic cylinders 
swing the drill rig boom Inte vertical position. 
The action is smooth, fast, positive and safe. 





AIR 
PILOT 
CIRCUIT 


... actuates sliding stem valve 


@ By C. G. Lavers and N. C. Helmkay 


ae of compressed air to power the sliding 
stem valve used on the portable unit shown in the 
illustration gives a safe, convenient-to-use device. The 
sanitation department of the Maple Leaf Milling Co. 
Ltd., Toronto, uses this portable rig to apply liquid 
fumigant in measured doses of 8 ounces. 
Insecticide is poured into the modified low-pressure 
spray tank, which is then pressurized to 10-15 psi. 
Air is admitted to the control mechanism at a 
pressure of 80 psi. When a shot of insecticide is re- 
quired, the operator presses the push button on the 
l-way valve and immediately releases it. Pressing this 
button admits air to the rod end of the double acting 


rWO PRESSURE regulators are used on this portable insecti- 
cide dispenser. One regulates air pressure acting on the fluid 
in the tank; the other regulates pilot pressure to operate the 
stem valve, The pilot circuit controls the amount of insecticide 


flow through the stem valve. 
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10-15 psi 























cylinder to open the stem valve. Immediate release of 
the 4-way air valve allows air to start bleeding through 
the flow control valves to the blank end of the air cyl- 
inder, to gradually close the stem valve and shut off 
the flow of insecticide automatically. The flow con- 
trollers are set so the correct quantity of insecticide 
is delivered. It was found necessary to use two air 
flow controllers in series and add a small reservoir to 
the line to get sufficiently accurate control of the dis- 
charge (+ or — 1 oz.). 

Quick-connect air couplings which are used to at- 
tach the high pressure air hose in various places 
throughout the mill make the apparatus very portable. 
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TAKES THE HEAT OFF TOUGH JOBS Operating 
temperatures were lowered significantly, with resultant savings 
in power and increased service life when. a C/R oil seal with a 
Conpor leather sealing element was used as the pinion shaft seal 


in one of the current fine automobiles. Whether your sealing P = R E | 


problem is for a severe or simple application . . . whether it calls 


for leather with controlled porosity, or specially compounded e 
elastomers, discuss it with C/R engineers. They will gladly 


cooperate on special designs or help you choose from 17 standard 
types and 1800 sizes. Write for your copy of “Engineering with 


C/R Oil Seals.” 


See Sweet's Product Design File a 


CHICAGO RAWHIDE MARUFACTURING COMPANY 
1301 Elston Avenve O'1l. SEAL DIVISION Chicege 22, Mincis 


Representatives in these Principal Cities: Boston * New York * Syraacuse * Burraco * Puiapecewa * Pirrsesvacn * Cincinnati * CLevetano 
Derrorr * Peoria * Minwearous * Wicwrta * Tursa * Hovustow * Los Anceres * Saw Francisco ¢ Seatrie * Sroxane * Portiand 


MANUFACTURED AND DISTRIBUTED IN CANADA BY SUPER OIL SEAL MFO, CO., LTD., HAMILTON, ONT, 


Other €/R products 
SiR VENE : (Synthetic rubber ) diaphragms, boots, gaskets and similar parts for critical operating conditions « Conpor: Controlled porosity 


mechanical leather packings and other sealing products « Sinvis: Mechanical leather boots gaskets, packings and related products, 





Assistance in the preparation of this article was given 
by H. K. Woodward, The Briggs Filtration Company, 
James E. Duff, The Cuno Engineering Company, and 
J, R. McGuire, Waterman Engineering Company. 





Where should a 





FILTER 








be located in a hydraulic system? 


* 

@ Just taking the step of installing a filter would pay tremendous 
dividends to a good many users of hydraulic equipment. The next step of installing 
the filter in the proper place requires study which will result in greatly increasing 
the value of your filtration equipment. 


A, oil hydraulic systems should be equipped 
with some type of filter to protect the hydraulic com- 
ponents and to help maintain proper machine oper- 
ation. Filters may be installed in at least six different 
positions in a hydraulic system. Each installation has 
its merits and disadvantages. The choice of filter posi- 
tion depends on several factors: 

1. Necessary degree of filtration 

2. System pressure and quantity of oil flow 

3. Quality and frequency of maintenance in the 

shop which uses the oil powered machine 

4. Cost of the installation 

5. Circuit layout and system design 

Figure 1 illustrates six possible positions for filters 
on a hydraulic powered machine, 1) suction filter, 2) 
high pressure full flow, 3) bypass, 4) discharge from 
pump relief valve, 5) in system return line, 6) auxili- 
ary unit. 


SUCTION FILTERS 


For the most part, filters located in the oil reservoir 
on the suction line of the pump must have a large mesh 
to keep the pressure drop at a minimum. A blocked 
suction filter will starve the pump. Suction filters pro- 
vide full flow filtration. These are usually screen type 
filters which will remove particles down to .005 inch 


diameter when a 100 mesh filter element is used. When 
clean, these filters will offer an extremely low pressure 
drop between the oil reservoir and the suction side of 
the pump. A high pressure differential indicates filter 
clogging. Where space is limited, several suction filters 
can be connected to handle the necessary oil volume. 
Suction filters need not be submerged in the oil tank. 
On many installations, the line is carried outside the 
tank to permit “teeing” the filter into the line. 
Micronic type filters are being used in some circuits 
on the pump suction side. They provide a higher de- 
gree of filtration than the screen filters; however, 
where large flows are required their size becomes 
troublesome. Also, because they give finer filtration, 
they require more service than the screen type suction 


filter. 


BYPASS FILTERS 


Although a fully effective full flow filter is desirable, 
in most installations it is not absolutely necessary. Ex- 
perience has shown on many machines that if a mini- 
mum of 10 percent of the total flow through the pump 
is filtered continuously through a cellulose or acti- 
vated clay type filter, the small particles passed by 
the suction filter will be removed. 

The amount of oil being bled off can be maintained 
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by a fixed orifice or a pressure compensated flow con- 
trol valve. Where wide variations of system pressures 
occur, the use of a pressure compensated flow regulator 
to maintain constant bleed off is advised. The bypass 
position enables the use of filters within a standard 
working pressure range regardless of the main system 
pressures. The bypass filter can be connected to any 
convenient high pressure line. 


DISCHARGE FROM THE PUMP RELIEF VALVE 


Installation of a filter on the discharge line to the 
reservoir from the main relief valve is sometimes con- 
venient. The machine cycle must allow sufficient flow 
of oil through the relief valve to result in adequate 
filtration. This usually means that during idling the 
filter takes full flow from the pump. An additional low 
pressure relief valve or check valve is normally re- 
quired. 

Before this position for a filter is selected, a study of 
the circuit operation must indicate that any back pres- 
sure onjthe pump relief valve will not cause malfunc- 
tion. Also, it is quite obvious, that this filter position 
should not be selected if the line from the pump relief 
valve is not easily accessible. 


FULL FILTRATION FROM SYSTEM 
RETURN LINE 


Placing the filter in the return line from the direc- 
tional control valves provides full filtration of all the 
oil returning from work cylinders and motors. In 
order for this filter to be effective, the machine cycle 
must be such that there is oil flow in the return line 
during most of the time that the pump is operating. 
This would usually be the case when open center 4-way 


valves are in the circuit. If an anlysis of the machine 
cycle shows that the pump volume is circulating back 
to tank through an unloading or relief valve during 
most of the machine cycle, it would not be advisable to 
connect the filter to the return line from the 4-way 
valve. 

Before selecting this position for the filter a study 
should indicate that there are no pressure surges in 
the return line which will exceed the designed pressures 
of the filter shell. The filter in this position will also 
create some back pressure. It must be determined 
whether or not this back pressure will be troublesome. 


AUXILIARY FILTER 


Full protection can be provided by using a small 
auxiliary pump and a low pressure filter which can be 
integral with the machine’s hydraulic power system to 
give continuous filtration, or can be a portable unit. 
which is used periodically to filter the entire con- 
tents of the reservoir. With this arrangement, the hy- 
draulic system need not be shut down during service 
of the filter. This filtering arrangement is most widely 
used on large hydraulic systems where it is impossible 
to install a bypass filter of reasonable size. On instal- 
lations where it is desirable to filter the oil before the 
fluid is picked up by the main hydraulic pump, this 
filtering method is very advantageous. 


FULL FLOW FILTRATION ON 
PUMP PRESSURE SIDE 


There are many circuits where the installation of a 
micronic filter on the pressure side of a hydraulic 


Concluded on next page 





FIG. 1. SIX LOCATIONS for 
the filter in a hydraulic cir- 
cuit are shown in this sche- 
matic. Many circuits will have 
the suction filter plus a mi- 
cronic filter in one of the oth- 


er locations. 


























Oil reservoir 
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For top perfor mance | Where to Locate Filters 
under pressure _,.. in hydraulic systems 


eee 8 Pumps for Your | pump is advisable. The source of trouble for many in- 
H d li S | operative valves can be traced to fine dirt particles 
y¢rautic ystems which cannot be removed by a screen type suction filter 
or by the partial filtration obtained with a bypass filter. 

Where it is essential that production machines oper- 

ate with a minimum of breakdowns, high pressure 

filters are a safeguard to the valve system. Some manu- 

facturers of high pressure (2000-5000 psi) piston 

pumps recommend the use of suction filters which will 

remove particles down to .002 inch diameter and, at 

the same time, at least 20 percent continuous bypass 

filtration at 10 microns. This degree of filtration may 

still not be enough to protect valves. In such cases, a 

high pressure filter will provide the necessary pro- 

tection. A high pressure filter also catches any fine 








Neos. 53 and 55 for Pressures 
te 200 psi 
Two pump sizes with copacities of 
4 to 23.3 gpm and 9 to 34.1 
gpm at 0 psi respectively — high- 
efficiency helical gears — anti- 

The 500 Series for Pressures friction bearings. 

te 500 psi 

Six pump sizes with copacities from 

5.1 to 37.46 gpm oat 0 psi—pre- 

cision geors — long-lived needle 

bearings. 











FIG. 2. CROSS-SECTION DRAWING OF a full flow micronic 
filter used in the high pressure line from the hydraulic pump. 


Courtesy Waterman Engineering Company 


particles which are the result of pump wear. With any 
type of pump, there will be wear which will result in 
particles discharged into the valve system. While high 
pressure filters will not protect the pump to any great 
extent they will protect the valve system which, in all 
likelihood, is more sensitive to fine particles. 

In a hydraulic system operating at 1500 to 3000 psi, 
the pressure drop of 50 to 100 psi across a high pres- 


Here's the smooth, trouble-free way to pump large 
volumes of oil at high speeds. These eight Brown & 


: df itive, reliab 
Cherpe Pumgn ae Ne, ae at Poe eees sure filter can be sacrificed. Because these filters must 
action .. . mechanically sealed for leak-proof opera- ; 
: A : withstand full system pressure they are more costly 
tion. They've proved themselves in thousands of a 
o. ; | than bypass filters. Also they are not presently avail- 
hydraulic installations. Find out what they candofor | abie in sizes which will handle much more than 8 gpm. 
yours. Write for new Pump Catalog No. 35P. Brown Many hydraulic systems are not designed with the 
& Sharpe Mfg. Co., Providence 1, R. I., U. S. A, proper cooling capacity. This results in over heating 
and breakdown of the oil itself causing formation of 
sludge. This sludge can be pumped by the pump and 
eventually will build up in the valve system causing 
malfunction. A high pressure filter will remove the 
sludge before it reaches the valves. 
Figure 2 shows the design of a high pressure filter in 
| which the filter element can be removed without break- 
Brown 4 Sharpe ing the pressure lines. It has a built-in relief valve to 
prevent crushing of the filter element due to lack of 


maintenance. 


BS 


| 
| 
BUY THROUGH YOUR LOCAL DISTRIBUTOR | 
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Imagine making Aeroquip hose assemblies by 
just pushing socketless fittings into the hose! Hand 
pressure does it, and the fittings stay on for keeps 
thanks to unique design features. yi 
With no socket, Aeroquip socketless fittings are the a0 : 

last word in one-piece simplicity. They are spe- Just Push Them On! 
cifically designed to work with Aeroquip 1525 a ‘ ; 

triple-ply, cotton-reinforced hose. ie Ne 8 8 They Il Stay On! 
A small inventory of bulk stock makes fuel, air, 
water, and oil lines using medium pressures. 
There is no waste or dead inventory. Sizes avail- 
able are 4, %, V2, and %". For more information 
call your Aeroquip distributor or write us direc’. 


a } 


Fb hey 
aa 


\ ® 21 yl 
AEROQUIP CORPORATION, JACKSON, MICHIGAN 


SALES OFFICES: Burbank, Calif. « Dayton, Ohio + Hagerstown, Md. + High Point, N.C. * Miami Springs, Fle. « Minneapolis, Mina 
Portland, Ore. + Van Wert, Ohio + Wichita, Kan. « IN CANADA: Prenco Progress and Engineering Corporation Ltd., Toronto 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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in BRITISH Aircraft Pumps 


Design and operation of both radial and axial piston pumps for 
high pressure hydraulic systems in modern aircraft are described 


By John A. Lankester 


Divine the postwar years there has been a sig- 
nificant increase in the pressures used for the actua- 
tion of landing gear retraction, flap operation and 
numerous other hydraulic services of modern air- 
eraft. Since the pump is the heart of the hydraulic 
system, the evolution of high pressure circuits would 
have been impossible unless pumps capable of 3000- 
4000 psi were available. The design and manufacture 
of reliable, high pressure pumps has been of prime 
importance to the progress of the modern compact 
and powerful airplane remote control system. The 
evolution of such pumps makes an interesting study. 

Prior to 1940 the average hydraulic pressure used 
in British aircraft was between 800 and 1200 psi, pro- 
vided usually by gear or vane type pumps. The fore- 
runner of the modern piston pump began to come 
into quantity production in 1940 and between that 
year and 1945, two types of radial piston pumps were 
extensively used on military aircraft. These were the 
Dowty Live Line pump and the Lockheed Mark V 
pump. Although both these pumps were of the positive 


displacement radial type, there were marked differences 
in design and operation. 

The Lockheed Mark V pump contained seven sta- 
tionary cylinders surrounding a central revolving cam. 
The Dowty pump contained a star-shaped cylinder 
block which carried seven pistons; the block rotated 
within a circular track ring, mounted eccentrically 
from the revolving star member-piston assembly. The 
pistons of the Lockheed pump were forced outwards 
to a circumferential delivery duct by a cam-member; 
in the Dowty vump pistons were forced inwards by 
the eccentricity of the track ring, displacing the oil 
towards the centfal fixed hub in which inlet and outlet 
ports were drilled. 

A particular feature of the latter pump was that 
the eccentricity of the track ring was controlled by 
a leaf spring. When the rated pressure had been built 
up, the reaction of the pistons against the track ring 
overcame the spring loading and forced the pivoted 
track ring into a position concentric with the star 
member. In this position no stroke was imparted to 
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BENDIX-PACIFIC 


HYDRAULIC 
7) 
EQUALIZER 


oe a 


G1 
Th. exclusive Bendix- 


Pacific Hydraulic Flow Equal- SY N CHR 0 N i 7 E Ss Dive Bra kes 


izer-Proportioner will divide 
flow to the operated units in 
equal or fixed proportionate 
amounts, or will combine flows 
of different pressures from two 
operating units into a common 
line. 

These units, available for 
both 1500 PSI and 3000 PSI 
systems, incorporate a bal- 
anced metering piston, and do 
not depend on mechanical ac- 
tion as the equalizing agent. 
Standard units offer accurate 
flow and pressure control over 
a wide range of flows. They can 
be adapted for use with virtu- 
ally every type of fluid and be- 
cause of their weight and com- 
pes Soir installation space 
problems are minimized. 

Bendix-Pacific Flow Equal- Sv Pe aneereye Sone meee 
izers also can be used to feed 
a third hydraulic system pro- 
portionately from a first and Write for Catalog 116. 
second system, or to split the 
output from one pump into 
two systems. 


TELEMETERING 


ELECTRO-MECHANICAL 


SYNCHRONIZES Romb Doors 


ULTRA SONICS 


PACIFIC DIVISION + Bendix Aviation Corporation 
11600 Sherman Way, North Hollywood, California 





East Coast Office: Export Division: Bendix international Canadian Distributors: 
475 Sth Ave., N.Y. 17 205 E. 42nd $t., N.Y. 17 Aviotion Electric, Lid., Montreal 9 
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FIG. 1. THE DOWTY Live Line pump, a positive displacement 
radial piston type, shown (le/t) in pumping position (when 


the pistons and delivery ceased automatically. Thus, 
this pump was unique in that it was self-unloading 
and therefore required no cut-out, unloading or pres- 
sure relief valves. This feature went a long way to- 
wards simplifying hydraulic circuits and reducing 
them to three basic components: pump, selector valve 
and rams. 

Figure | shows the pumping and idling positions of 
the Live Line pump. For aircraft purposes, the pressure 
generated by this pump was between 1800 and 2000 
psi, although in certain instances this could be raised 
to 3000 psi by strengthening the leaf spring govern- 
ing the eccentricity of the track ring. In certain heavy 
bomber aircraft of this period, the Lockheed Mark V 
pump operated satisfactorily up to pressures of 2500 
psi in conjunction with a cut-out or off-loading valve 
set to bypass at this pressure. By the end of World 
War II British aircraft hydraulic systems were well 
on the way to the high pressures currently in use on 
aircraft. 


track ring is eccentric pistons are caused to rotate), and 
(right) in idling position. 


The latest designs of British hydraulic pumps com- 
bine many of the features of their predecessors. A 
type now being manufactured by two leading hydraulic 
specialists in the United Kingdom is of particular 
interest. This type incorporates a combination of a 
low pressure gear pump used as a first stage to prime 
or supercharge a positive displacement piston pump. 

Both of these designs, besides using the two stage 
principle, incorporate automatic unloading devices to 
allow the pump to idle at low pressure and minimum 
horsepower consumption after rated pressure has been 
reached. 

This is achieved by permitting the low-pressure 
stage part of the pump to recirculate practically all 
of its delivery back into the inlet side: only a very 
small volume reaches the second, high pressure stage 
when idling, only sufficient in fact to compensate for 
small leakages (if any) from the high pressure lines 
or components. Thus the second stage takes care of 
pressure maintenance while the first stage is recirulat- 








ener 
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(B) 











FIG. 2. TWO STAGE displacement 
pump with automatic unloading valve 
to allow idling at low pressure and low 
horsepower consumption when rated 
pressure is reached. 


Courtesy Dowty Equipment Ltd. 
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TURES MADE TO ORDER! 


Harrison cools the hydraulics! Huge hydraulic presses demand 
a dependable, high-efficiency oil cooler. That's why so 

many manufacturers choose Harrison. Temperature of 
Harrison-cooled hydraulic equipment is always under control 
... thanks to these space-saving, money-saving oil coolers. 
For every Harrison heat exchanger has the engineering 
experience and skill of forty-four years behind it. What's 
more, you'll find that Harrison has the most modern and 
extensive research facilities in the business. If you have a 


hot or cold problem . . . look to Harrison for the answer. 


RADIATOR DIVISION 
GENERAL MOTORS CORP, 
LOCKPORT, N.Y. 
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ing and consequently, since the main volume is by- 
passed at low pressure (by stage one) the power con- 
sumption of the very small (stage two) delivery is 
at a minimum, 

The primary circulation also cools the unit and by 
maintaining steady pressure to the second stage inlet 
avoids adverse effects of altitude on performance. 
Detailed descriptions and illustrations of these two 
leading British 4000 psi pumps, the Vardel and the 
Integral, are of interest. 

The sectional diagram, Figure 2, illustrates the 
Vardel unit showing the built-in gear pump feeding 
the seven cylinder radial piston unit. Between these 
two the unloading valve and compensator piston are 
located. The main points of operation can be sum- 
marized as follows: 

The gear pump (A) or first stage supplies oil, via 
passage C to the gallery D, feeding the suction ports 
of the piston pump (E), which provides stage two or 
high pressure oil, via passages H, J and K, to the 
selected circuits. After the completion of any service, 
the maximum working pressure is built up and, 
acting on piston L, moves the off loading valve (M), 
which shuts off the gear pump delivery from the piston 
pump except for a small flow through restriction N 
which, passing around valve M, maintains full pres- 
sure in the system during the idling period. Surplus oil 
from the gear pump, being unable to reach the second 
stage pistons, now bypasses through the relief valve 
(F). While deprived of fluid the second stage pump 
creates a depression which is ducted to the underside 
of compensator piston (Q) which is drawn down- 
wards and permits increased flow through relief valve 
(F), thus reducing the power input required. 

The effect is to reduce the power consumption of 
the whole unit when running in the idling condition. 
Any oil necessary to maintain full pressure in the 
system while the pump is in the off-load condition 
is provided throvgh the restricted duct (N) passing 
across valve M to the second stage. It should be 
noted that, although pistons are operating in a con- 
dition of starvation, there is a passage to the cam 
chamber to provide for their lubrication by a por- 
tion of the low pressure stage oil. Because the gear 
pump output at all times exceeds the receptive capacity 
of the pistons, there is always a surplus of oil circulat- 
ing back to the reservoir through restrictor G to insure 
heat dissipation. 

Each cylinder of the Vardel pump is equipped with 
a spring loaded delivery valve to insure that high pres- 
sure oil does not feed back into the cylinder on its 
intake stroke. 

Maximum pressure available from this pump is 
4000 psi; at 3000 rpm the delivery is 6 gpm (U.S.). 
This delivery is constant up to 90 percent of the maxi- 
mum rated pressure and thereafter falls to zero when 
4000 psi is reached. At 3000 rpm, the provision of 
4000 psi consumes 14 hp on load; once the unloading 
has been completed the power consumption falls as 
low as 1.1 hp. It is claimed that the Vardel pump is 





























(—] INLET PRESSURE AND STATIC OIL 
(TU) +BY-PASS PRESSURE 

[Cs IST STAGE (MEDIUM) PRESSURE 
GME“ NORMAL DELIVERY LINE PRESSURE 


FIG, 3. THE INTEGRAL pump bypasses low pressure oil 
without isolating the high pressure pistons. In medium pressure 
pumping (A) the gear pump (elivers oil to the piston pump 
and dispeses of surplus oil through the ofj-loading valve to the 
inlet side; at higher operating pressure (B), the proportion 
of first stage oil bypassed is increased as rising pressure lifts 
the off-loading valve further from its seat; at maximum rated 
pressure (C) all of the first stage oil is bypassed; to reduce 
the pressure required to hold the bypass valve open, the high 
pressure oil is admitted to a plunger located to assist in com- 
pressing the bypass main springs. 
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the only British made pump capable of pumping non- 
flammable or water base hydraulic fluids at 4000 psi. 

Another example of the combined gear-piston pump 
is the Integral 180 Mark I, suitable for use with the 
conventional base hydraulic fluids up to pressures of 
3000 psi at which pressure delivery is 5 gpm at 4000 
rpm. The Mark VII variant of this pump has been 
designed to handle nonflammable fluids at a rate of 
5% gpm at 3000 rpm. Figure 3 shows a diagramettic 
view of the 180 Mark I pump. It is clear from the 
diagram, Figure 3, that the Integral pump bears a 
close resemblance to the Vardel pump. However, there 
is one important difference in the functioning of the 
off-loading mechanism. In the Vardel pump, the low 
pressure delivery is isolated from the high pressure 
pistons in the unloaded condition and, therefore, 
causes some starvation of the second stage; in the In- 
tegral pump the low pressure oil is simply bypassed 
without actually isolating the high pressure pistons. 
The following description and illustration makes this 
difference clear. 

In normal medium pressure pumping (Figure 3,A) 
the gear pump passes oil to the piston pump and dis- 
poses any surplus (which amounts to about 12 per- 
cent) back through the off-loading valve to the inlet 
side. As the operating pressure rises, the proportion 
of first stage oil being bypassed increases as the ris- 
ing pressure lifts the off-loading valve further from its 
seat. (Figure 3,B) When full rated pressure is achieved, 
the whole of the first stage oil is being bypassed 
(Figure 3,C) and to reduce the pressure required to 
hold the bypass open, the high pressure oil is admitted 
to a plunger whose function and location are such 
that it helps to compress the main springs of the by- 
pass valve. 

The restrictors shown in the diagram are included 
to prevent the excessive supply of fluid to the cylinders 
during off-load running, and also to prevent sudden 
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FIG. 4. SECTIONAL VIEW of the Lockheed Mark 8 3000 
psi radial piston pump. This pump employs two banks of 
cylinders radially disposed around a two-throw eccentric shaft. 
A cut-out or unloading valve must be used, since the pump 


does not have a built-in idling device. 
Figs. 3 and 4, courtesy Integral, Lid 


fluctuation in the second stage delivery at around 
maximum pressure. Any excess delivery at the maxi- 
mum oil pressure is handled by the relief valve located 
above the off-loading valve. Repeated oscillation of the 
off-loading valve is prevented by the incorporation of 
a restrictor in the passage leading to the back of the 
bypass valve. Variation of the degree of damping is 
provided for by an external adjusting screw. During 
idling, the circulating fluid from the low pressure stage 
cools and lubricates the pump in a manner similar 
to the Vardel arrangement. In the Integral design, 
the high pressure pump is equipped with both inlet 
and delivery valves, one pair to each cylinder. This is 
in contrast with the Vardel which has only delivery 
valves, the inlet ports in the cylinder walls being un- 
covered by the piston as it reaches the end of its 
suction stroke. 

A simpler design of high pressure aircraft pump is 








FIG. 5. THE MESSIER 4814 axial 
piston, swash-plate pump powers the 
4000 psi hydraulic system in the turbo- 
prop airliner “Bristol Britannia”. (See 
November, 1953, issue APPLIED HY- 
DRAULICS, page 92 and ff). Seven 
spring-loaded plungers are arranged 
axially. The swash-plate moves the pis- 
tons through their expulsion stroke; coil 
springs provide for the intake stroke. 
Courtesy British Messier, Ltd 
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New! sem HYDRAULIC POWER 
STEERING BOOSTER. ..SERIES S23 








LATEST DEVELOPMENT in POWER STEERING for TRUCKS, BUSES, MATERIALS 
HANDLING VEHICLES, ROAD CONSTRUCTION and MINING MACHINERY 


More compact ..- - improved in operating characteristics MORE VERSATILE INSTALLATION 

. , this new Vickers Steering Booster, Series $23 is an 
important new development in power steering for many 
vehicles. Application is much easier because it requires less 
space ..-- and ultimate costs are substantially lower. 
Series $23 thus opens the way to fingertip ease of steering 
for a wide range of additional vehicles. 


In Series $23 Boosters, the servo ball stud housing is sym- 
metrical, and can be assembled in any one of four posi- 
tions. This and the compactness of the Booster makes 
application easier . - - increases the number of applications 
which can be made without major engineering changes. 
Series $23 Booster may be mounted interchangeably with 
Like the preceding models, Series $23 has hydraulic iock Series $6-270 Booster, however a relief valve must be pro- 
against road shock. Bumps, chuckholes, blown front tires, vided either by use of VT16 or VT17 pumps oF Series 
obstructions, etc., cannot spin the steering wheel or jerk it FM2 volume control and overload relief valve. 


out of control. This is a safety factor of great importance. 

In the interest of better operation and as a logical design REQUIRES LESS SPACE 

improvement, the integral relief valve has been omitted The new t ter has been reduced in size by the redesign 
from Series $23 and combined with a volume control valve. of the servo control valve. The tube connecting the servo 
Vickers VT16 and VT17 pumps have integral volume valve to the rod end has been relocated and is now on the 
control and relief valves. Where larger pumps are same side as the fitting connection. As a result of these 
required, a separate combination valve is used (see Series changes, Series $23 requires less space . - - works in closer 
FM2 below). ’ quarters. 
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HANNIFIN HAS THE 
MOST COMPLETE LINE 
OF AIR CONTROL 
EQUIPMENT! 





NEW! REVOLUTIONARY HANNIFIN 


P-M Pilot-Master Valves ty Goumres Velves 


Piston-operated poppet design. 
Exclusive replaceable cartridge for 
easier maintenance. Speeds to 600 
cycles per minute. Pressure from 
15 to 150 p.s.i. Integral, solenoid. 
controlled pilot heads or a choice 
of 10 separate pilot valves for 
remote control. 

@ Fewer Valves to Stock 

@ Fewer Parts to Stock 

@ Maximum Interchangeability 

@ No Springs in Main Valve 


Write for Bulletin 231. 


EXCLUSIVE REPLACEABLE 
CARTRIDGE 


2 and 3-Way 
Valves. . - 
Seme valve operates electrical operation. Sizes: a to 1% LPS. 
2-way or 3-wey, nor- 
eee acchy hae Write for Bulletin 57-W 
mally closed. %" te 
1%" LPS. 
Hennifin “Directair” 
electrically controlled 
4-Way Valves. 
Twe 3-wey valves 
unted in t, 
commen body. Twe 
piston poppets. Two 
cartridges. %", Vr", 
Ms" LP.S. 





al 


AIR WARDEN 


/ 


HANNIFIN 


Hennifin Corporation, 1155 S$. Kilbourn Ave., Chicage 24, Ill. 
Ale and Hydreulle Cylinders « Hydraulic Power Units * Pneumatic cand Hydraulic Presses « Air Contro! Valves 
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BRITISH AIRCRAFT PUMPS 





represented by the Lockheed Mark VIII radial piston 
pump (Figure 4). This unit employs two banks of 
cylinders radially disposed around a two-throw eccen- 
tric shaft. The multiplicity of cylinders gives a 
smooth flow; at the rated speed of 3300 rpm the 
delivery is claimed to be completely free from pres- 
sure pulsations. At a pressure rating of 3000 psi and 
at 3300 rpm, delivery is 5.12 gpm (Imperial). At 
this speed and pressure the power consumption is 12.9 
hp. This pump will operate satisfactorily with non- 
flammable and water-based fluids. Since this pump 
has no built-in idling device, a cut-out or similar un- 
loading valve must be added. 

In contrast with the radial piston pumps already 
discussed, one important axial piston pump must be 
mentioned, The Messier 4814 axial piston, swash-plate 
pump (Figure 5) is perhaps best known as the power 
source in the 4000 psi hydraulic system in the Bristol 
“Britannia”. (See article, “4000 psi Hydraulic Circuit 
Designed for British Airlines”, APPLIED HYDRAU- 
LICS, November, 1953). This pump is also used in 
a number of other British aircraft. 


AXIAL PISTON PUMP DESIGN 


In this design seven spring-loaded plungers are 
housed in cylinders arranged axially around the main 
body of the pump. Reciprocating motion is imparted 
to these pistons by means of a swash-plate rotated by 
the engine driven shaft. The swash-plate moves the 
pistons through their expulsion stroke; coil springs 
provide for the intake stroke. 

In some radial piston designs the intake of the 
cylinders is through ports in the cylinder walls, in 
the axial piston design, as exemplified by the Messier 
design, small, flat plate valves are used. The hollow 
pistons are drilled down the center, allowing the oil 
to enter the cylinders past the plate valves located in 
the ends of the pistons themselves. On the delivery 
stroke these valves flap shut and oil is expelled past 
spring-loaded plate valves into the collector gallery 
from which the output is ducted to the delivery con- 
nection. Such pumps are usually capable of operating 
with equal efficiency in either direction of rotation. 
The swash-plate assembly incorporates an angular con- 
tact ball race which, in conjunction with the ground 
and polished spherical end-pads of each piston, mini- 
mizes the thrust friction between the swash-plate and 
pistons at high pressures. 

Although the majority of British hydraulic pumps 
are driven direct from the engine accessory gear-box, 
provision is made in some cases for the unit mount- 
ing of the pumps on electric motors, for certain appli- 
cations, where the electrically mvtorized pump is pref- 
erable. These motor-pump units can be conveniently 
cut in and out by means of pressure switches; this 
characteristic, together with the fact that they will 
operate independently of the mair aircraft engines, 
makes them particularly suitable for emergency opera- 
tion, both of the normal services and also of powered 
flying controls where the aircraft is equipped with 
this additional service. 
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<Gcared Power 


SIMPLIFIED WITH 


The motor that 
internally gears its speed 


Don’T go to the expense of installing a gear box with 
extra coupling and guards to rig up slow speed for a 
motor. Install the U.S. Syncrogear motor and avoid 
extra contraptions. You'll simplify your power hook- 
up, save space, eliminate hazards and give your driven 
machine the most efficient power. The U.S. Syncro- 
gear motor was one of the first complete integral 
power units, introduced 22 years ago. It’s backed by 
experience, tested and proved performance and engi- 
neering “know-how” that only U.S. MOTORS can 
offer to those seeking the most dependable geared 
motor power. 


SYNCROGEAR ADVANTAGES 
Compact—rugged—quiet Pyramidal supporting base 
No external gear box Solid shank pinion 
No extra coupli Normalized castings 
Internally-gea Extra large oil reservoir 
Single unit on one base Asbest tected windings 
Completely 
Reduced frictional 
S. al. ih A parts 


SYNCROGEAR 
4TO 10,000 RPM. 
, MOTO 








1/4 TO 30 HP. 


U. S. ELECTRICAL MOTORS INC. AH-8. i 


AOWE__STATE 
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Hermetic 
LIMIT SWITCHES 


Sealed Protection Against 


ally-sealed 


* Moisture 

* Oil 
Dust and Dirt 
Heat or Cold 


Corrosion 


Type 


Here’s the Limit Switch that’s com- 
pletely environment-free for dependable 
operation anywhere—in the strato- 
sphere or scraping tree-tops. Designed 
especially for aircraft use, it’s the only 
limit switch with ALL parts (terminals, 
switch and operating mechanism) 
sealed in a dry, inert gas. This exclusive 
sealing feature insures positive protec- 
tion against corrosion, dust, dirt, oil 
saturation, tampering or misadjust- 
ment. Temperature cycling can’t cause 
condensation inside switch case; ex- 
treme heat and cold do not affect opera- 
tion. Tipping action of diaphragm 
insures positive operation even when 
switch is ice-coated. 

The switch is light, compact and 
easily mounted. Available in a variety 
of circuit arrangements, including 
DPDT, it is ratea at 10 amps, 
125/250 v. AC or 28 v. DC. Military 
Standard approved. 

Electro-Snap environment-free switches 
have proven their dependability on 
scores of military and commercial air- 
craft and other flight devices. They are 
ideal for your aircraft applications, too. 





Write for full details in 
Data Sheet HF-8 + 





YOU CAN USE THEM ON TOUGH APPLICATIONS 
LIKE THESE: 
Lending Gear + Flaps + Turrets + Bomb Bay Doors 
Other Moving Ports 











A PEW OF THE COMPLETE LINE Sub- Miniature Immersion -Proof 
OF ELECTRO-SNAP Double-Pole One-Wey 
PRECISION SWITCHES Stendord Basie = Impvutse 


ELECTRO-SNAP SWITCH & MFG. COMPANY 
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Republic Opens High Temperature 
Lubricant Laboratory 


The high temperature lubricant laboratory at 


| Republic Aviation Corporation’s Farmingdale, Long 


Island plant is one of the newest installations in the 
million dollar aviation laboratory. The job of this 
laboratory will be to proof-test—at various high tem- 
peratures and pressures—the operation of hydraulic 


| fluids, lubricants, parts and packings for Republic air- 
_ craft. Tests at operating temperatures above 400F, a 
relatively unexplored field, will be important for Re- 


public planes which will succeed the currect produc- 


| tion models—the F-84F Thunderstreak, the first 
| swept-wing fighter-bomber in the USAF and the photo- 


reconnaisance RF-84F Thunderflash. 
The new lab is housed in its own two-room build- 
ing. The most important piece of equipment, a heavily 


| ‘ 
| FIG. 1. TECHNICIAN H. M. Stanley is swinging the counter- 
| weighted 200 pound cover of the dual compartment thermal 

chamber into place. The counterweight also serves to ease 


displacement of the cover in event of explosive failure of 


| hydraulic components. The chamber will be used to check 


operation of fluids and components in aircraft hydraulic sys- 
tems at high temperatures and pressures. 


insulated dual-compartment thermal chamber, takes 
up most of the usable space in one of the rooms (54 x 
57 x 89 inches). In each compartment is an inner box; 
one measures 40 x 40 x 36 inches, the other 36 x 24 
x 22 inches. 

The inner boxes, into which parts are placed for 
test, are made of one-sixteenth inch steel sheet; hinged 
doors are fitted with clamps; steel covers are remov- 
able. When the covers are screwed down for tests, 
screws fit through slots in each cover so that the cover 
would give way readily in the event of explosive 
failure of the part being tested. This arrangement also 


| helps guard against damage to the test compartment. 


The inner boxes fit inside larger steel boxes to pro- 
vide two inches of air space on all sides. Electric heat- 
ers, mounted on asbestos boards, are installed in this 
air space between the boxes. Automatic thermostatic 


| control of these heaters in conjunction with water 


cooled heat exchangers outside the thermal chamber, 
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maintains accurate test tempera- 
tures. Heated air is circulated in 
the air space outside the box by a 
centrifugal blower and, on the 
same shaft, by a fan in each inner 
box. Nitrogen is bled into the air 
space, providing an inert gas blan- 
ket to minimize fire hazards. 


THERMAL INSULATION 


The double walled compartments 
are insulated on the outside by six 
inch layers of a calcium silicate 
block with a fibre binder. The outer 
surface is aluminum sheet. 

Cover lids of the thermalchamber 
are also six inches deep. Covers fit 
snugly into the outer chamber on a 
ledged mounting. Heavy, (one cov- 
er weighs 200 pounds, the other 300 
pounds), the covers are connected 
to counter-weights through pulleys, 
to facilitate handling and to enable 
the covers to unseat and then settle 
back into place in the event of ex- 
plosive failure of a test component. 
This arrangement also protects the 
test equipment as well as the lab 
personnel. 

Two doors, along one side of the 
thermal chamber, give access to the 
inner boxes. A hinged door, 34 x 
32 inches, and a second door, sus- 
pended by a movable arm at the 
ceiling, both six inches thick, are 
sealed by toggle type clamps. Tests 
in progress can be watched through 
the triple panes of the outer doors 
and the single panes of the inner 
box door. The glass is quarter inch 
heat treated glass with intervening 
air spaces. When observations are 
not being made the outer windows 
may be covered by asbestos board 
covers. 

Four openings of various sizes 
run through the thermal walls into 
each of the inner boxes, providing 
access for electrical, hydraulic and 


pneumatic connections to the test 
equipment for instrumentation and 
control. 


TESTING OIL CYLINDERS 
Initially, the thermal chamber 
will be used for testing high tem- 
perature hydraulic systems. While 
being tested, cylinders will work 
against other hydraulic cylinders lo- 
cated outside the thermal chamber. 
An eight-inch H-beam framework 
built around the thermal chamber 
about one foot above the floor has 
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One of a series of compact, 
rugged, lightweight valves 
especially designed and 
produced for jet engine 
nozzle eyelid control systems. 


Bk OEE 

A Spring Offset, Two Position, Solenoid Operated, 
Four Way Valve using engine oil to operate 
hydraulic cylinders. 

B Solenoid energized, 3000 psi at inlet port produces 
outflow at cylinder 1 —cylinder 2 open to return. 

C Solenoid de-energized, produces outflow at 

| cylinder port 2, cylinder 1 open to return. 

CHARACTERISTICS 

Ambient temperature range —65° to +350°F. 

Operating pressure 3000 psi. 

Ports per AND10050 are available in 1/4”, 5/16”, 

3/8”, and 1/2” tube sizes. 

No packing on sliding members. 

Operating voltage 18-30 VDC. 

Current required 1.0 amp. at 30 volts. 

Continuous duty solenoid. 

Pilot valve spring loaded against pressure 

to 4000 psi min. 

Operating fluid MIL-L-7808. 

None interflow type valve. 

Weight 1.75 Ibs. 


ADEL produces a complete line of Aircraft 
HYDRAULIC & PNEUMATIC CONTROL EQuiPpMENT, 
Heater, ANTi-IciInG & Fue. System EquipMENT, 
ENGINE ACCESSORIES AND Line SuPPoRTS. 
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your best bet is 


FLEX-O-TUBE 


If you use flexible hose in your product 

Supplied in or for replacement in your plant, it 
Assemblies will pay you to specify Flex-O-Tube. 
eee 

i ) finest quality and dependable service 


fom for more than a quarter of a century. 


Flex-O-Tube will help you 
Cento wil Ste ues _ In the development of new uses for 


necded or werk to your flexible hose, Flex-O-Tube provides 


own specifications In 


a ee antee Sam you with dependable experience in 


ities end latest inspection 


wees anne Wee © the field. When used for replacement 


wnifermly high quality 
product delivered promptly in industrial maintenance, Flex-O- 
Tube provides you with a complete 
Supplied for range of products that are easy to 
Field mace assemble and long on performance. 


/ 4 ™~ Whatever your needs, why not discuss 
| \ J them with the local Flex-O-Tube field 

—F engineer. You'll find there are many 
Fan D-oe Sere. D. Soe good reasons why industry has relied 


supplied in bulk coils with 
en» Ay me Bay on Flex-O-Tube for miles and miles of 


of sizes ond types, flexible hose products. 





) aircraft catalog. 


Please send me your free | pad 
LJ industrial etaep 


Name 
Compony 
City 
Address 





DIVISION OF MERIDAN CORP. 
2527 JIM DALY ROAD ‘ INKSTER, MICHIGAN 


Flex-O-Tube Co. (Canada), Ltd., Windsor, Ontario 





For here is a nome that has stood for | 


FLEX-O-TUBE 
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REPUBLIC AVIATION OPENS 
HIGH TEMPERATURE LAB 


Continued 





been desigred to carry the loads ex- 
erted by the cylinders. 

Teflon seals are used for the pis- 
ton rods, window frames and other 
connections. 

The use of two compartments in 
the thermal chamber will permit 
Republic researchers to duplicate 
flight conditions quite closely. 
Pumps and reservoirs inside high 


FIG. 2. WINDOWS in inner and outer 
doors permit observation of tests. Engi- 
neer W. Z. Prickett holds the triple-paned 
window. Loads of hydraulic cylinders be- 
ing tested are carried on the structural 
steel H beams which surround the ther- 
mal chamber. 


speed aircraft probably will oper- 
ate at lower temperatures than those 
of hydraulic components near the 
surface of the airplane. This, in 
fact, is one of the critical problems 
of high speed flight and is due to 
the high skin temperatures gener- 
ated by the friction of high speed 
flight. Inasmuch as different tem- 
peratures can be maintained simul- 
taneously in the two compartments, 
realistic temperature conditions 
simulating actual flight. 

In the second room of the new 
lab, two hydraulic test stands, with 
insulated reservoirs, electric heat- 
ers and facilities for loading and 
operating hydraulic components, 
are used for conducting preliminary 
screening tests, 
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Au Pathon Hydraulic Cylinders 
Series RH 2000 P.S.I. or QH 1000 
P.S.I. are designed to provide 


maximum strength and fatigue life HYDRAULIC CYLINDERS 


in a minimum of mounting space. 
The use of a single screw thread to 
attach the head to the body of the 
cylinder assures smallness in phy- 
sical size and at the same time gives 
low stress concentration through- 
out the barrel to head attaching 
area with a resultant plus factor 
for shock loading. Your Pathon 
Hydraulic Cylinders are more 
compact, stronger and yet require 
less maintenance. 


You get 
EXTREME COMPACTNESS 
EXCEPTIONAL PERFORMANCE 


A MAXIMUM of operational ; athon 


efficiency in minimum space is HYDRAULIC VALVES 


characteristic of Pathon Series 
H4W Hydraulic remotely oper- 
ated directional control valves. 
They are easy to install, conveni- 
ent and inexpensive to use, and 
require an absolute minimum of 
maintenance attention. 

Write us today for your Pathon 
Oil Hydraulic Cylinder and Valve 
Bulletin No. 22. 


Fr thare waiviacrurine CO. 


3823 Pacific Avenue Cincinnati 12, Ohio 
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After two years of research 


a RELIEF VALVE tar 
DOESN'T LEAK! 


e In-line design 

« Adjustability that can't be tampered with 
* Excellent flow characteristics 

¢ Precise operating reliability 

¢ Suitable for almost any gas or liquid 


Send for information today 


Other Circle Seal Valves: 


The ultimate in quality, providing 
perfect sealing — maintenance-free operation 


100 SERIES CHECK VALVE 
Ultra-sensitive for very 
low pressure gas systems... 


200 SERIES CHECK VALVE 
For almost any service, 


gas or liquid. 0-3000 psi... .. C] 


2300 SERIES CHECK VALVE 
For gas or liquid service, 
Oe 


400 SERIES SHUTTLE VALVE 
For automatic systems 


changeover. 0-3000 psi... . .. C] 


SPECIAL VENT OR RELIEF VALVES 


‘ For low 


pressure 
gas service. . CJ 


Representatives in 
Principal Cities. 


AL precision valves 


JAMES*DOND-CLADK 
2181 East Foothill Bivd + Pasadena 8, California 
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Remote Positioning .. . 
of radioactive materials 


Concluded from page 34 





tracting cylinder. Any or all of this sequence may be 
performed manually or automatically. 


SMALL HYDRAULIC RAM 


This ram is identical to the large ram in construc- 
tion except that the area of the platen is smaller. A 
smaller shutter is used and the photoelectric control is 
eliminated. The selection of three speeds is provided as 
well as the automatic slow speed start and stop and 
other features. Since the shutter for this ram is located 
at the ceiling level of the process cell, safety limit 
switches are provided that restrict the ram travel until 
the shutter is fully open. 

The exact locations of the rams are indicated at all 
times at the six control stations and the master con- 
sole. A selsyn generator mounted adjacent to the pis- 
ton in the hydraulic equipment room is rotated by a 
roller chain attached to the moving cylinder. Receiver 
selsyns at each of the stations are geared to mechanical 
counters. The slightest rotation of the selsyn generator, 
due to movement of the ram, causes the receiver sel- 
syns to rotate an equal amount. The gear ratio of the 
system is such that the counters register in inches of 
travel with an accuracy of 0.1 inches. 

The shutters of both rams may be set to operate 
automatically or may be opened and closed at will by 
the operator. Four double-acting hydraulic cylinders, 
supplied from gear type flow dividers, power the split 
shutter over the large ram. One double-acting hydrau- 
lie cylinder furnishes power for the small shutter. 

Since failure of any part of this hydraulic system 
at a crucial time could be very troublesome, elaborate 
precautions are taken, These include conservative de- 
sign, extensive acceptance testing, duplication of facili- 
ties, installation of all piping and equipment for easy 
maintenance, and provision for by-passing any or all 
components through manually operated valves. Any 
component that is inaccessible due to its hazardous 
location is designed with an ultraconservative factor 
of safety. Several months of shakedown testing, in- 
cluding full load and pressure tests, were conducted 
before acceptance. An emergency electrical power 
supply which automatically functions during a power 
outage is supplied. Also, two additional pumps and 
electric motors of the same capacity, that normally 
supply hydraulic power for another system, can be 
used on this system at a moment's notice. 

The satisfactory performance of this elaborate sys- 
tem under all operating conditions indicates the in- 
herent advantages of a well designed and carefully con- 
structed hydraulic assembly that is capable of han- 
dling large loads with great precision and smooth- 
ness. Present indications are that a minimum of 
maintenance and repair will be required for years of 
successful operation. To date, there has been no appar- 
ent radiation damage to the hydraulic fluid or to any 
hydraulic components. 
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See for yourself how U.S. Matchless Packing 


reduces wear on rods, reduces packing costs 


This demonstration set of U.S. Matchless has been 
cut in half. When set is squeezed by hand, note how 
the lips spread out. Then note what happens when 
the pressure is released... 


The photos above show how pressure (whether gas 
or fluid) forces the double pliant lips of U.S. Match- 
less® Packing against the rod and side of the 
stuffing box. This self-adjusting, automatic action 
plus the blunt edge design reduces wear on the 
rods, prolongs packing life and hence lowers 
maintenance costs. 

U.S. Matchless is recommended as original 
equipment by some of the largest makers of hy- 
draulic presses and makers of rotary oil drilling 


“U.S.” Research perfects it. 
“U.S.” Production builds it. 
U.S. Industry depends on it. 


| 
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When pressure is released, the lips retract. This action 
duplicates what happens when U.S. Matchless is subjected 
to hydraulic pressure plus subsequent release, as on a 
reciprocating rod or hydraulic ram. 


rigs. It is ideal for rams, accumulators, triplex 
pumps and oil well swivels. It is designed to handle 
hot and cold water, brine and ammonia, hot and 
cold oils, crudes, gasoline and all petroleum prod- 
ucts, and is a favorite of manufacturers of liquid 
or gaseous materials. 

U.S. Matchless Packings are obtainable through 
any of our selected distributors or any of our 
twenty-seven District Sales Offices, or by writing 
the address below. 





UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose + Belting + Expansion Jointe + Rubber-to-metal Products + Oil Field Specialties + Plastic Pipe and Fittings « Grinding Wheels + Packings « Tapes 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings + Conductive Rubber + Adhesives + Roll Coverings * Mats and Matting 
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FREE to design Past, and Safty Enginoor 


A NEW, COMPLETE REFERENCE FILE 


——_—_ ee ee 


important general information such as a detailed description and 
illustration of the Shear-Seal principle, the only new valving prin- 


ciple in centuries; covers manual and solenoid valves. 


a simplified chart for pressure switch selection, which sheds new light 


on a subject shrouded in mystery. 


It presents the only line of solenoid- poe ear ey 
pilot valves for air and low pres- , 
suce liquid with a guarantee for 
longer solenoid and valve life. 


Down to the handy pop-up tb, nothing has 
been overlooked in providing a more useful ref- 
erence to the design engineer concerned with 


hydraylic components. 


Use the coupon below to get your free copy of 
this valuable information, indispensible to mod- 


etn hydraulic control. 


BARKSDALE VALVES 


5125 ALCOA AVE, LOS ANGELES 58, CALIF, 





Please send a copy of the above described Free catalog 4G. 
NAME ____ TITLE 


COMPANY 








ADDRESS 
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Radial Piston Pumps 
Power 8000 Ton Press 


HE 8,000-ton hydraulic beam press at the new 

Foster Wheeler plant at Mountaintop, Pa., has a 
remarkable effectiveness in handling heavy steel plate, 
hot or cold. Built by Baldwin-Lima-Hamilton, the 
press is one of the largest of its kind ever made. It 
can bend hot steel plate eight inches thick, or lighter 
plate up to 40 ft. long into half shells, which, when 
welded together, will form the largest and heaviest 
pressure vessels. 

The press is hydraulically operated, using the 
simplest type of circuit, which is aided by valves and 
pressure gages, to protect the system against over- 
loading. Control of the speed of the moving beam is 
at the discretion of one operator. Such control is 
accomplished by means of a single lever, the position 
of which determines the speed and direction of mo- 


FOUR RADIAL PISTON variable volume reversing 
type pumps power and control this 8000 ton press. 


tion: up or down. This is effected by a mechanical 
linkage between the operator’s lever and four radial 
piston pumps, of the reversing type, coupled to two 
200 hp double end motors. 

Actually, the structure combines two four-column 
presses in one, each with a capacity of 4,000 tons. The 
two sets of columns are coupled together by laminated 
steel beams—one set attached to the bottom platen 
and one to the moving platen—to form a single unit 
capable of exerting loads up to 8,000 tons on the plate 
to be formed. 

Each of the 4,000-ton sections consirts, essentially, 
of a cast steel mair. cylinder, moving platen, pushback 
cylinders, and equalizer cylinders. The columns are 
shoulderless, and of a straight-through design that 
permits removal of any one of them without com- 
pletely dismantling the press. The steel columns are 
assembled to the main cylinder by means of spiit cast 
steel nuts at the lower extremities and split steel col- 
lars set into a counterbore in the upper surface of the 
bottom platens. In this way, any of the columns may 
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Need Fast Power 
at Low Cost? 


SCHRADER Air Cylinders 


do the Work 


Schrader Air Cylinders pack a power punch that 
can’t be beat. Ideally suited to pushing. . . pulling 
. . « lifting . . . lowering — wherever straight-line 
repetitive operations are required — Schrader Cyl- 
inders are used in innumerable applications in in- 
dustries of all types. 

Schrader has a complete line of cylinders that will 
meet any requirement. They are available in single 
or double acting in any type of mounting and in any 
stroke. 

Schrader Cylinders will produce a power stroke 
that cannot be equalled manually. And — don’t for- 
get — the complete Schrader Line includes operating 
and control valves of every type, as well as all other 
compressed air accessories, from air line to air tool. 
Write today for full details. The coupon below is 
for your convenience. 


Schroder 


etc. Uv. 5S. PAT. OFF 














Leaders in air control since 1844 


anes I 


eeeeeneeneenseeaeneeneeeeeeeeeeneeeneee 
A. Schroeder's Son 


Division of Scovill Manufacturing Company, incorporated 
456 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. 8-3. 


| am interested in more information on 
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be removed by drawing them up through the main 
STEEL cylinder column husks. 
The presses are designed to provide daylight of 96 


HYDRAULIC in. maximum between the lower surface of the upper 


bending beam and the upper surface of the lower bend- 

COUPLINGS ing beam. All rams have a maximum stroke of 60 in. 
Maximum operating, speed under no-load conditions, 

- up or down, is 82 in. per minute; maximum pressing 

THE MOST COMPLETE FITTING LINE” speed is 12 in. per minute up to 8,000 tons. 

To facilitate handling of the hot steel plate, there 
is also a unique hydraulically powered plate handling 
JIC FLARED TUBE | device which positions the plate to be formed, easily 
DRYSEAL PIPE FITTINGS and with minimum loss of metal temperature. Es- 
pecially designed by Baldwin-Lima-Hamilton, the 
RESTRICTORS lute-ioggli : ; 

: plate-joggling mechanism will handle plates up to 40 
LATERALS : tons each. It consists of four 7 in. diameter lift cylin- 
’ * ders, eight 344 in. diameter manipulating cylinders, 
BARBED HOSE STEMS rollers, push rods and pins. The push rods are hinged 
HYDRAULIC ACCESSORIES for back and forth movement on a vertical plane. 

v WUC ACC Vertical stroke of these rods is 1314 inches. The lifting 
pins have a horizontal movement of 3 in. to either 
new pr oducts : side of the vertical centerline. The positioning toggles, 
hydraulically operated, are built into the lower press 
beam. A 7 gpm, 2,000 psi, vane pump, directly 

NEEDLE VALVES | coupled to a 74% hp motor, operates the device. 
5000 PSI 
Compact, ber stock body 
Use for shut-off or metering 
Tube or pipe outlets 
Line or angle 











Cylinder Operated Guard 
Reduces Fatigue 


BALL CHECK VALVES 
Compact, bar stock body 
Tube or pipe outlets 


Fixed or adjustable spring 
loading 


PIPE NIPPLES 


* Clean bore, seamless steel 
tubing 

* Dryseal NPTF threads 

* Cadmium plated 


This mammoth guard is used at Ford Motor Com- 
pany’s Cleveland plant to keep dirt out of the oper- 
ating controls of a crankshaft grinder. Lifting it 
manually would be a back straining task. Instead it 
MANUFACTURING CO is raised with a hydraulic cylinder. A mechanical dog 
safety catch prevents accidental lowering of the guard 
while workers make machine adjustments. The catch 
is manually positioned and released by the worker. 


Representatives in principal cities 
WRITE FOR CATALOG #53 
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INSTALL 
ARIDIFIERS 
ON LINES 
SERVING 








Paint Spray 
Guns 


Air Tools 
Air Hoists 
Foundry 
Jolting 
Machines 
Sand Blasting 
Tools 
Sand Blasting 
Rooms 
Metal Spray 
Guns... or 
Wherever the 
line must deliver 
clean, dry air 
or gas 








On any air or gas line 92% of the dirt, 
oil, scale and water that enter the Aridi fier 
is trapped and removed from circulation. 
The Aridifier’s patented centrifugal- 
baffle action scrubs air and gas clean and 
dry . .. protects equipment, prevents 
freezing, fouling, corrosion and caking, 
produces best results with spray gun and 
air tool operations, etc. Easy to install. 
Self cleaning. Maintains itself. 10 
models available. Capacity 7 CFM to 
17,000 CFM. 

learn HOW the Aridifier 


scrubs with a potented cen- 
trifugal-baffle action. 


Write for This Catalog 


Now! D> 


ENGINEERING CO. (Sem 


4920 W. Lewrence Ave., Chicago 30, Iii. 











SAVE 85%" GOVERWMENT SURPLUS 
' 








WORLD'S MOST 


320 PALE-1953 EDITION “2a 


Peched with SENSATIONAL VALUES te GOV'T 


SURPLUS ~ 
GEWERAL 





TLOSE-OUTS = ond 
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Aud Now-A Gresen 
MULTI-CONTROL VALVE 


Gapacity 24 GPM 
Max. Pressure 1250 PSI 

Parallel Application Another Gresen 
Engineering Triumph 


In Quality 
Hydraulics 


For Mobile and 
General Industrial 
Applications. 


Medel V P 


FEATURES - - - 
Fully Balanced—Self Centering—Bullt-in Adjustable Re- 
lief Vaive. 
Relief Valve Has Replaceable Hardened Seat 
Tripod Mounting Feet 
Check Valve Effective On Al! Spools 
Smooth Positive Easy Control 
Hardened and Chrome Piated Spools 
Two Position Control Handle 180° 
Center sections are available making additional 
Controts in this Multi-unit. 
Write for full details about this better bullt, money saving valve. 
GRESEN MANUFACTURING COMPANY 
628 Colfax Ave. N. Dept. H-24 Minneapolis 11, Mine. 





¢ DRILLING 





V TAPPING 





GRIPPING FORCE 15 TIMES AIR LINE PRESSURE 


Speedy Air Vise helps you do dozens of operations faster, better, 

cheaper—by air pressure! Foot control valve opens and shuts vise 

instantly, leaving both hands free to produce more/Jaw opens up to 3 

iaches, holds castings, parts, jigs, etc. Compact and trouble-free. 

Complete with Foot Control, Air Hose and Fittings. .....corly $36.00 
Prompt Delivery from Your Supplier or Write Direct 

W. &. BROWN CORPORATION « 2655 N. Normandy Ave. « Chicago 35, If. 
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Components, tools and equipment designed to 
improve operation of fluid power systems are 
described here . . . for more information fill 
in and mail the post card bound in this issue. 


NEW PRODUCTS 


ROTARY PLATE VALVES 
. « « for 1500 and 3000 psi 


Design: These hydraulic non- 


interflow valves incorporate 


two optically true hardened 


steel plates, which virtually 
eliminates all leakage between 
ports. The 
in an alloy aluminum body 
which decreases weight. The 4% 
in valve weighs only 16 oz. De- 


valves are housed 


Pacific Division, 
Bendix Aviation Corporation, 
North Hollywood, Cal. 
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AiR OR HYDRAULIC 
CYLINDER 
. « « for small clamping jobs 


Design: Cylinder has design fea- 
tures which give it considerable 
durability in continuous opera 
tion, The cylinder is of all steel 
construction except for bronze 
bearings and synthetic piston 
packing. The packing gives the 
range of successful 
operation between -55 to 250 F. 
The standard unit has a univer- 
sal mount allowing threaded 
nose, foot, front or rear flange 


cylinder a 


Continued from page 30 


mounting. Pivot, trunnion, cle- 
are available on 
Styles available; 
single acting, spring return and 


vis mounting 
special order 


7 eet oe bh, > 2 


double acting in 1 and 2 in 

strokes. 

Applications: Toggle operations, 

spring return motions, die set 

strippers, pilot operation of 

valves, opening of die sets, mul- 

tiple holding and clamping op- 

erations, jigs and fixtures. 
Carter Controls, Inc., 

Lansing, Iilinois 
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INDICATING GAGE 

. » + fully adjustable 
Designation: Snap Gage 
Size: Two sizes, to cover, up to 
6 in range 


Design: Gaging contact buttons 
and anvils permit positive gag- 
ing, although indicator does not 
come in contact with the part 
being gaged. Gaging contacts 
are quickly removable and re- 


placeable with other types for 
varied gaging requirements. 
Features: .0005 dial indicator. 
Contact % in dia hardened and 
ground steel with polished 
spherical radius. 

Applications: May be used for 
precision inspection of large out- 
side or inside diameters and 
lengths. 


Reliant Industries, 
South Gate, Cal. 
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PRESSURE SWITCH 
.»» fully enclosed 


Designation: Model 532 
Design: Tamper-proof external 


adjustment is provided for field 
setting. Unit incorporates an ap- 
proved snap action, single pole, 
double throw switching element 
raied for ac and de circuits. 

Features: Senses a pressure dif- 
ference between two variable 
pressures or a variable and a 
reference pressure. Available in 
4 classes of proof pressures from 
500 to 12,000 psi. Switch per- 
mits opening or closing of a cir- 
cuit on increasing or decreasing 
pressure difference from 15 to 
10,000 psi at any point within 
the adjustable range of the mod- 
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for hydraulic jacks on stripping shovels 


for lift trucks 
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for machine tools 


a ways better... 
In all types of hydraulic systems, Stanor. Industrial Oil assures cleaner, smoother S TA N 0) | [ 


operation ... with longer oil life! Sranoz. assures you superior lubrication through 
the unique combination of these six characteristics: 1, unusually high stability: : Pe - 
special refining techniques and the addition of an effective antioxidant provide n TKS an 


unusual resistance to chemical change. 2. effective rust prevention: an advanced ; i 






type of corrosion inhibitor acts to prevent rust and corrosion troubles by “plating 





out” on metal surfaces. 3. low pour point: a special additive increases free-flowing 


efficiency for starting cold equipment. 4, high viscosity index: provides smooth Put this 6-weys-better off to werk fer yeu 
operation regardless of widely varying temperatures. 5. excellent demulsibility: today. For complete information call in o 
Standard Oil lubrication specialist. In the 
Midwest. you can reach him at your neorest 
encies. 6. low carbon-forming tendency: reduces carbon deposits that cause valve- Standord office. Or write to Standard. Oil 
(indiana), Chicago 90, Illinois. 


eliminates emulsion problems . . . contains an additive to minimize foaming tend- 


sticking and wear. 


STANDARD OIL COMPANY STANDARD 
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el selected. Two parallel bour- 
don tube sensing elements pro- 
ide extreme repetitive accura- 
cy for the control of the most 
delicate processes or the protec- 
tion of sensitive instruments and 
costly 


equipment. Operates in 


iny position simplifying instal- 


ition and facilitating portable 
istallation 

Applications: (Operation of re- 
motor controls 


lays, solenoid 


ind other similar devices on oil 
powere d mac hines 
Barksdale Vaives, 
Les Angeles 58, Cal. 
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WATER VOLUME CONTROL 
. « « maintains set flow rate 


Designation: Mesurflo 

Size: 4, 44 in pipe sizes 

Design: A 
ntrol designed to maintain one 


M and 


water flow volume 
set flow rate regardless of vari 
This 


trol will automatically compen 


able inlet pressures con 


Continued 


sate for surges in line pressure 
and pressure drop is preset to 
deliver one constant rate any- 
where between .2 gpm and 14 
gpm. Will maintain operating 
accuracy of 10 percent within 
the variable range of 15 - 150 
psi, 
Industrial Sales Division, 
Hays Manufacturing Company, 
Erie, Penn. 
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FILTERLESS PURIFIER 

- » « removes dirt, moisture 
Designation: Type LC Hi-ef 
Size: Made in a wide range of 
sizes for installation in any size 


piping when used in a vertical 
position and made in 1 in 
through 2 in sizes when installed 
horizontally. 

Construction: Unit removes dirt 


and moisture by means of a com- 
bination centrifugal and baffle- 
type separating element inside 
a forged steel body. This elimi- 
nates the need for any filters. 
Once the unit is installed on 
the air line near the pneumatic 
equipment, there is no necessity 
of periodically cleaning the unit, 
or even inspecting it. Liquids 
and solids are drained automat- 
ically from the purifier. 


The V. D. Anderson Company, 
Cleveland 2, Ohio 
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0-6000 psi SERVICE with 
LOW TURNING TORQUE 


Exceptionally low turning torque is obtained by ‘floating’ the valving disk 
in the service fluid, thereby balancing the pressure and eliminating thrust 
bearings ...a sound application of the hydraulic engineering principle that 
fluids under pressure exert force equally in all directions. 


Sealing rings on both sides of the selector disk eliminate leakage at all times 
whether pressure is forward, back, or off entirely. 


For air and gas service, 0-1000 and 0-3000 psi; for fuel, hydraulic oil, petro- 
leurn, and water service, sizes 4” to 1”, 0-2000 and 0-6000 psi. 2, 2, and 4-way. 


@ C-6000 psi service 
@ Low turning torque 
@ Panel mounting 
@ Semi-steel, bronze, 
aluminum alley 
@ No leakage at any time 
@ 3 types of portings 


Write for catalog no. 454 for complete information. 


Distributors in principal cities from coast to coast. 


REPUBLIC MANUFACTURING CO 


oe 
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our O-Ring Dollars 
Go Farther! 
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Stillman’s Top Quality Industrial O-Rings Cost Less! 


Here's great cost reduction news from Still- 
man! 

Now, a new top-quality series of Stillman 
Industrial O-Rings for general industrial hy- 
draulic fluids, as well as water and air service, 
enables you to stretch your O-Ring dollar with- 
out sacrificing quality. 

These remarkable O-Rings, precision-molded 
of Buna N fuel and oil resistant compounds, were 
developed in our laboratories after extensive 
study and tests. Available in a complete range of 
standard sizes, as well as special sizes for indus- 
trial use, they seal better, last longer—yet cost 


23525 Lorain Rd., Cleveland 26, Ohio 


no more than any industrial O-Ring you can buy. 
And each Stillman Industrial O-Ring is precision 
made to the same high standards of accuracy and 
quality that mark all Stillman products. 
Whether standard or special, your Industrial 
O-Ring requirements get double-quick service 
from our Cleveland or Los Angeles divisions. 


Investigate these new Stillman pe 


Industrial O-Rings today! 


Write for our illustrated O-Ring 
folder. It's full of helpful 


information. 
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PNEUMATIC TEST STAND 
. » « hes burst proof 
chamber 


Construction : Composed of three 
units, the moisture 


eliminator and stand proper The 


compressor, 


air compressor 18 a four stage, 
tandem unit which is belt driven 


776 


at £22 


i x hp induc tion 
30 cim 
Che moisture elimi 


rpm by 
notor and is rated for 


and OUOU psi 


semi-automatic de- 
with dual absorber 


nator 18 a 
humidifier 


for best performance—I recommend 


DUKES New Hydraulic 
epi 22 igs, A Wa, 


SELF-SEALING 


ot 


Model HEC 100 
IN LINE BREAK-AWAY COUPLER 


No mounting brackets needed. Special 
patented compensating chamber allows 
recoupling by Kend under full line pressure. 
Nylon valve seats assure positive sealing. 


DUKES BREAK-AWAY COUPLER 
Model 112 KS 


Here's a break-away coupler that 

does couple with full pressure on 

both sides of the line. 

* POSITIVE BREAK-AWAY ACTION 

© POSITIVE SELF-SEALING 

* NYLON VALVE SEATS 

* SELF ALIGNING 

* CAN BE MOUNTED INDIVIDUALLY OR 
IN TANDEM 
DESIGNED TO MEET EQUIPMENT 
MANUFACTURER'S REQUIREMENTS 

* BUILT TO WITHSTAND HARD USAGE 


DUKES IN LINE QUICK COUPLERS 


For mounted equipment. Simplicity of 
design yet rugged construction assures 
satisfaction and ease of continuous opera- 
tion. Nylon valve seats. Include all of 
above features except break-away action. 


Manufacturers of Cylinders, Valves, Couplers and Fittings 
‘Member of the National Fivid Power Association"’ 


DUKES COMPANY, 


Inc, 
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units for continuous drying ac- 
tion. The stand is a sturdy steel 
housing which contains the in- 
struments, controls and test 
chamber. The chamber is pro- 
vided with transparent view 
ports, can contain an explosion 
of a 400 cu in air receiver at 5000 
psi. 

Features: Several features have 
been engineered into the stand 
to insure maximum safety to 
shop personnel. Components are 
tested in a burst proof chamber 
whose view ports are 2 in bullet 
proof glass. A special air release 
baffle is incorporated which is 
able to contain the force 
plosion yet catch any fragments. 
Safety interlock with a 
pressure switch, making it im- 
possible to open the door while 
components are being tested 


Greer Hydraulics, Inc., 
Brooklyn, New York 
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of ex- 


doors 


OIL HYDRAULIC PUMPS 

- ++ @re pressure balanced 
Design: Heavy-duty bearings 
take up the pressure loads with 
less wear. Specially designed ro- 


tary shaft seals eliminate any 
pressure bleed back. Anti-fric 
tion roller bearings carry a 1500 
psi load at speeds up to 2000 
rpm. Unidirectional rotation pro- 
vides larger inlet ports which 
reduce any tendency toward 
cavitation, 

Features: The four pumps in the 
H series deliver 40-50-60-70 gpm 
at 1200 rpm and operate at pres- 
sures up to 1500 psi. Pressure 
balanced wear plates keep vol- 
umetric efficiency high at all 
pressures. Balanced hydraulic 
forces on both sides of the plates 
accurately maintain fixed clear- 
ances between the plates and the 
gear faces. Oil slippage is re- 
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Por the detailed story write for Bulletin CL-50 
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New Products 





duced to a fixed minimum and 
frictional contacts are elimi- 
nated 

Application: The gear type 
pumps are designed for heavy 
duty use in machine tools, ma- 
terials handling, earth moving 
and other mobile equipment. 


Hydreco Division, 
New York Air Brake Co., 
Cleveland 17, Ohle 
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AC ELECTRIC MOTORS 

. + + for hydraulic pump drives 
Size: Frame sizes from 182 
through 326 

Construction: One of the newly 
designed squirrel cage motors 
is the open drip proof motor 
which features cast iron main 
and end frames, aluminum die 
cast rotors, grease lubricated 
double shielded ball bearings, 





One reason why Detroit can turn out cars in such huge numbers is their use of 
new machine tools which, until a few years ago, were just a gleam in a designer's 
eye. Good example is the Cam-O-Matic* . . . a high speed, fully automatic camshaft 
grinder developed by the Norton Company of Worcester, Mass. 


The Cam-O- Matic has a highly complex hydraulic system for holding and position- 
ing work, controlled by an electronic brain which times the sequences of operation. 
To make this tubing network as failure-free as possible, Norton engineers selected 
Superior carbon steel hydraulic tubing as a standard component. They knew from 
experience that Superior higher-than-industry-quality tubing can take (1) the 
punishment of vibration; (@) the high pressures put out by modern hydraulic 
circulating systems; (3) the severe flaring and bending necessary in assembly. 
As a result, machine down-time due to tubing failure has been eliminated. 


If you use hydraulic tubing and your specifications demand exact analysis, 
unusual fabricating ease and dimensions that are precise—specify Superior. Mail 
this coupon today for Bulletin 38, Catalog Section 30 and the name of your 


nearest distributor. 
*Trode Mark Reg. U.S. Pot. Of. 





Superior Tube Company 

2030 Germantown Ave., Norristown, Pa. 

Please send Bulletin 38, Cotolog Section 30 on Superior 
ree eee GS Sb AOS ap neorest Superior 


Name 








Comp 


Addr: 





City 
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exclusive cotton and varnish in- 
sulation and a drip proof baffle 
cast as part of the end frame 
which protects the motor from 
dripping liquids. Another of the 
newly designed electric motors 


is the totally enclosed fan cooled 
motor. This motor is built with 
sturdy ribbed frame construc- 
tion which allows the external 
fan to direct air effectively over 
the smooth ribbed frame. Cooler 
operating temperatures are ob- 
tained. 
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HYDRAULIC CHECK VALVES 
+ + + permit large volume 


Designation: Model 8640 is 
spring closed; Model 8642 is pi- 
lot operated and Model 8644 is 
pilot operated with pressure 
breaker. 

Size: Pipe thread or flange con- 


nection, spring closed or pilot 
operated, in 4% in to 1-% in, 
mounting may be made in any 
position, 

Features: The 3000 psi valve al- 
lows free flow in one direction 
and prevents flow in opposite 
direction, Large area which per- 
mits unusually large volume. 
The 1-% in valve has a 104.2 


| gpm capacity at 15 ft per sec. 


Rivet? Lathe & Grinder, Inc., 
Mass. 
Circle 214 on Reader Service Card 


APPLIED HYDRAULICS 





POSITIVE SEALING 
. . « for encased oil seal 


Designation: National Redicoat | 


Features: The process consists 
of a coating material on the met- 
al circumference of the oil seal 
The coating serves as the sealer, 
no cement is required, The coat- 
ing material is hard to the touch, 
does not adhere to containers, 
other seals or pick up dirt and 
is brightly colored for ready 
As the oil seal is 
introduced into a press-fit bore, 
the coating completely fills ra- 
dial or circumferential scratches 


identification 


or imperfections as deep as .003 
in. Once in place, the sealing is 
permanent and is unaffected by 
temperatures ranging from -60 
F to 350 F. No special prepara- 
tions are needed for installation, 


even after prolonged operation 
and seals may be removed easily 
at high temperature. 
National Motor Bearing Co., Inc., 
Redwood City, Cal. 
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HYDRAULIC MOTORS 
. « « Integral with 


gear reducers 


Designation: Oilgearducer 

Design: Constant displacement, 
axial piston motors and Falk’s 
complete line of concentric and 
right angle all steel reducers are 
combined into a new line. Oil 
£ 
12, and 20 hp are flanged and 
resilient coupling connected to 
Falk single, 


quadruple reducers with ratio | 


combinations providing maxi 


mum output torques ranging 


from 42 Ib-in to 41500 Ib-in are | 


August, 1954 


ear motors, in sizes of 1, 3, 8, | 


. * 
double, triple and | 


The Electro! 525 Hand Pump 
has a volumetric capacity of, 
1.5 cu. in. per cycle. 


Electrol 
Hand Pumps 
for Uniform 

2-Way 
mping Action 


Eiicctrot Double-Acting ‘Hand 
Pumps are capable of delivering 
uniform volume, with operating 
pressures up to 1,500 P.S.I. They 
are compact in design . . . have 
few moving parts . . . are low 
in cost . . . economical in oper- 
ation. They have built-in suction 
and pressure check valves . 

%” pipe thread ports . . . and 
can be used in mineral oil or 
water. Also, there are similar 
units available for use in gaso- 
line, kerosene, or equivalent aro- 
matic fluids. Complete engineer- 
ing data can be obtained on 


request, 


Electrol. 


HYDRAULICS 


KINGSTON, NEW YORK 


phone, Kingston 1980 
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the B# -Ring Packing 
no hydraulic fluid can attack 


Chemiseal V-Ring Packing is made of pure 
duPont TEFLON to outlast other packing materials 
many times over. Ideal for manual or 
automatically operated valves. 


Distinctive tapered V-design offers greater 
flexibility and resiliency —providing the necessary 
seal at low gland pressure and reducing torque 
required to operate valve. 


An extremely anti-hesive, anti-friction, 
non-absorbent, chemically inert, non-flammable 
material for service temperatures from —110°F to 
plus 500°F. Offered in sets with square-end 
TEFLON adaptors. Ask for Bulletin No. TP-1053. 


Other U.S.G. Engineered Packings..:. 


include Chemiseal syn- 
thetic rubber “O”’-Rings 
—and Chem-o-green 
Spiral back-up Rings— 
companion products 
sold as a ‘‘Packing 
Package”’ for all com- 
mercial and AN require- 
ments. Ask for Catalog 
OB-1152. 


UNITED | CAMDEN 1+ mew sensey 
STATES | Fsvicarons OF dePont rerion, 
GASKET | Mellons H.-F ano ornee plastics 


Representatives in Principet 


c ° Lal , A LJ v Cities Threvgheut the World 





Circle 9! on Reader Service Card 











New Products 





Continued 


based on a pressure of 1100 psi. 
When used in combination with 
variable delivery pumps (input 
units), they provide accurate 
regulation over entire range, an 
infinite speed range (stepless), 
cushioned and controlled accel- 
eration and deceleration, quick 
reversal, constant torque over 
entire range, hydrodynamic 
braking, continuous service on 
reversing, starting. stopping and 
frequent speed change applica- 
tions, safe operation in hazard- 
ous locations, and automatic 
protection against overload. 
Applications: Used on drives 
where accuracies from .1 to .5 
percent are essential or advan- 
tageous over a wide range of 
loads and speed ratios or where 
a number of sections of a ma- 
chine are to be synchronized at 
different speed ratios. 


The Oilgear Company, 
Milwaukee 4, Wis. 
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PLUG TYPE VALVE 
. +» for pressures up to 300 psi 


Designation: 200 series 
Size: Male to female, and male 


to male pipe thread—in 3 dif- 
ferent pipe thread sizes—'% in, 
% in and % in. Valve is direc- 
tional and inlet is marked. 
Design: Floating stem promotes 
pertect alignment of plug in 
body. The stem is sealed against 
leakage by an “O” ring. Retain- 
ing shoulder on the stem makes 
it impossible for the stem to be 
lifted. 

Features: Pressure balanced 
plug and is recommended for 
working pressures to 300 psi. 


APPLIED HYDRAULICS 





Convenient brackets are pro- 
vided on valve for mounting on 
instrument panels. 


The Imperial Brass Mfg. Co., 
Chicago 7, Illinois 
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WATER AND COOLANT 
FILTERS 

... are hydraulically balanced 
Designation: Flo-Klean 
Design: The new design is a top 
feed, balanced backwash nozzle 


had an accumulated 


field operating experience of 


which has 


about two years. Nozzle design 


with hydraulically balanced dis 


charge reduces bearing and mo- 
tor loads. 

Specifications: Capacity up to 
1275 gpm and a range of degree 
of filtration from .0025 in to .030 
in (230 to 25 mesh). Other de- 
signs are available with capaci- 
ties to 15,000 gpm. 
Applications: Used by plants to 
permit direct intake of raw water 
from such sources as lakes, riv- 
and 
widely for the recovery and re 


ers wells. It is also used 


use of coolants on hot and cold 
metal rolling mills and central- 
tool coolant 


ized machine 


tems, 


SvVS- 


Cuno Engineering Corp. 
Meriden, Conn. 
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HYDRAULIC MOTOR 

. « « with manifold head 
Designation: MS70-3915 
Design: Range in capacity from 
442 gpm (at 1500 rpm) to 23.8 
gpm (at 1500 rpm). The small- 
est size may be operated at 
speeds up to 9100 rpm. The 
larger sizes must be operated at 
slower speeds. 








SS 


Features: A special head, or 
valve plate, is provided which 
includes an integral relief valve, 
a temperature bulb and 
two special ports for a circuit re- 


port, 


Pian, BO TUN 


ARNG MMT 


Satie Weewt asus Tea nt 


plenishing requirement. These 
features are in the 
standard inlet and cutlet ports 
The new design results in the 
elimination of eight connections 
and two lengths of hose in the 
hydraulic circuit. 
Vickers, Inc., 
Detroit 32, Mich. 
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addition to 


KELON-T TAPE 
. « « for non-sticky surfaces 


Size: Available in widths up to 





Air and Hydraulic Cylinders 


e FOR HEAVY-DUTY APPLICATIONS OF ALL 
TYPES « TO MEET ALL SIZE AND PRESSURE 
REQUIREMENTS « BORES TO 60” DIAMETER 
e STROKES OF 50 FT. AND LONGER 


Lincoln Machine Company will design, engi- 
neer and build standard or special hydraulic 
and pneumatic cylinders with trunion, rod-end 





182" Bore 
13” Rod 
3000 PSI 


line mountings. 


flange, blank-end flange, foot, clevis or center- 


Call on Lincoln when you require large, power- 


ful rotating or non-rotating hydraulic and air 


cylinders, heavy-duty mill-type cylinders. Our 
engineering department will give you fast, 
practical assistance in design problems 


.-. and our modern plant will build 


Write today for Lincoln’s cata- 
log. It gives engineering data on 
many types and sizes of heavy- 


duty cylinders. 


August, 1954 
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your cylinders quickly and 


economically, 








LINCOLN 


MACHINE CO., INC. 
326 West 2nd Street—Salem, Ohio 





New Products 





with thicknesses 


OOZ to 


12 in varying 
125 in 


Kelon-T 


irom 
Features: A 
tetrafluorethylene 


(Teflon- 
resin) tape 


combines toughness, excellent 
electric properties and resistance 


to abrasion and corrosion chem- 


at high and low 
The tape elongates to fit 
and 


icals tempera- 
tures 
over, bends 


tightly sharp 


corners to make a firm secure 
covering 

Applications: The non-adhesive, 
chemically inert tape has a wide 


range of applications in electri- 


Continued 


generators and in high tempera- 
ture resistant capacitors. 


W. S&S. Shamben & Co., 
Culver City, Cal. 
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EXHAUST MUFFLER 
.. + checks noise of air devices 


Designation: HC Model 

Size: Range from '% to 2 in, 
standard pipe size 

Design: Employs an aluminum 
deflector shield resigned to form 
an acoustic chamber to minimize 
direct contact of the dissemin- 
tor by the high velocity air 
stream, without sacrificing radi- 
ation surface. This’ shield also 
acts as a condenser to precipti- 
tate moisture present in the air 
system holding vapor spray to a 
minimum. 

Applications: Design character- 
istics do not restrict full volume 
air flow maintaining absolute 


vices operating at high air pres- 
sures, where the air has high 
moisture content, on rapid cy- 
cling equipment and where air 


JW ge 


borne dust particles are present 
in the air system. Affixed di- 
rectly to the exhaust aperture 
and will operate satisfactorily 
in any position. 


Allied Witan Company, 
Cleveland 11, Ohio 
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CUSHIONING DEVICE 
. » « for air and oil circuits 


Designation: Hydro-Chek 
Size: Two sizes; 6 in long and 


minimum back pressure. Used 
for optimum silencing of air de- 


cal, hydraulic, aircraft and food 


industries. Useful in motors and 


POWER STEERING 


Without A Special Pump 


<n. 


Combination Bypass 
& Restricto, Type 
Flow Regulator 


—_ 


® Considerable savings 
over separate pump 

2 Available VY" thru 1” 
pipe sizes 


For loaders, lift trucks, tractors and 
ditchers which have a hydraulic system 
for ozher functions, 
Regulated flow has preference — 
bypass flow can be used for other 
hydraulic operations. 
Write or phone Mentor, Obio, BLackburn 5-2626 for complete specifications. 
Menvfecturers of Hydraulic Valves and Devices 
Tat, Relief Valves * Check Valves * Restrictor Valves * 
Needle Vaives * Pilet Check Valves * Clamping Valves 
FE ontrols, inc * Small Spring Loaded Accumulators * Special Valves 
Circle 34 on Reader Service Card 





1284 NORTH CENTER STREET * MENTOR, OHIO 








2-% in sq, 6 in long and 2% in 
8q 

Features: Positive control and 
cushioning of shock without re- 
striction of pressure. This valve 





walt ct 

can readily be adapted to many 
types of air or hydraulically op- 
erated equipment. Extensive 
work has been performed on air 


| and hydraulically operated shov- 


els, precision machines. There is 
less wear on all moving parts 
Specifications: Working pres- 
sures 4000 psi on 2-'4 and 8000 
psi on 2-% in. 

Hydro-Chek Sales Company, 

¢ mton, Ohio 
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PNEUMATIC POWER FEED 
. «+» for drill presses 


Designation: Rotafeed 


| Sizes: Model 343 feeds drills up 
| to 4% in while model 465 feeds 


drills up to 1-4 in, 


APPLIED HYDRAULICS 





o 
Features: Attaches directly to Air or hydraulic... 


the drill press spindle and oper- 
ates on 40-60 psi on the power 
stroke and 10-15 psi on the re- 
turn stroke. These low pressures 


provide extra capacity for mul- | 
- ' 
tiple spindle drilling or tapping. big... 

| 
Instantaneous rapid approach | 


and infinitely variable hydraulic 24” BORE 


Sp little... 


standard... 


feed control with rapid return 


- 
is provided. special... 


eee COMPOUND CYLINDER 
Circle 223 on Reader Service Card 12” BORE + 6” BORE 


= ‘es edjestoble mounting eee Anke r-Holth matc hes 


Construction: Well adapted 
where air operated ejectors are 





required, such as in metal 
stamping, die casting and plas- | 
tic molding. Made of heavy wall | 

brass tubing. The 5/16 in dia | your cylinder needs exactly 


shaft has rapid spring return, 


@ When you bring your power cylinder problems to Anker-Holth, 
you get the engineering assistance of cylinder specialists . . . backed 
by our modern manufacturing facilities. There is no 
compromise. If it takes a special cylinder—regardless of size or 
type—you get the right power cylinder for your specific 
mounting bracket is 3/16 in | requirements . . . air or hydraulic. 


steel. The entire assembly has £ ; ) ae 
Call or write for this help today. Anker-Holth Division of 


plated. Standard cylinder has The Wellman Engineering Company, Dept. ~-14, 
a 1 in bore and 2-% in strok.. | 2723 Conner St., Port Huron, Michigan, 


smooth finish and is nickel 


The mounting bracket provides 
a 3 in longitudinal, 360 degree 
radial adjustment. Cartridge 
type cylinder easily replaced 
without removing the bracket 
from the mounted position 
Summit Tool & Mfg. Co., 


Toledo 11, Ohio | FREE on request... bulletin on com- 
Circle 224 on Reader Service Card | plete line of Anker-Holth products. 
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— Post Scripts of 


—— 


News about people, manufacturers and sales organizations 


T. J. MeCuistion 


The Parker Appliance Co. 


Kenneth C. Strait 


The Parker Appliance Co. 


Richard O. Jessup 
Werner Division, 
Detroit Hervester Co. 


Tommy J. MecCuistion has 
been named sales manager of the 
rubber products division of The 
Parker Appliance Company. 
Frank A. Depatie, former rubber 
division sales manager will move to 
Detroit to direct rubber sales in 
Michigan, giving special emphasis 
to the automotive industry. McCuis- 
tion comes to Parker after six years 
as Cleveland branch manager for 
the Precision Rubber Products 
Corp. He is widely known as an au- 
thority on “O” ring applications. 
Depatie joined the company in 
1948, becoming manager of sales 
for the rubber products division in 
1952. Also announced was the ap- 
pointment of Kenneth C. Strait 
to the position of sales engineer in 
the Cincinnati and lower Ohio terri- 
tory, succeeding Gordon Mibscall 
who recently resigned. Prior to es- 
suming his new duties in the field, 
Strait attended an intensive train- 
ing course at the Cleveland plant, 
receiving detailed instruction on 
the company line of hydraulic and 
fluid system components. Strait will 
make his home in Cincinnati and 
will work under the direction of 
E. W. Hollis, manager in the Cleve- 


land district. 


Appointment of Richard O. 
Jessup as west coast sales repre- 
sentative of the Warner Division of 
Detroit Harvester Company, has 
been announced. The establishment 
of a new west coast sales office at 
Los Angeles to cover the states of 
Washington, Oregon, California and 
Arizona, is part of a sales expansion 
program. 


Appointment of two new branch 
managers and the creation of a new 
district managership at Greensboro, 
N. C., is announced by Minneapo- 
lis-Honeywell Regulator Com- 


pany. Merritt Eusey, former head 
of the company’s Baltimore branch 
has been named to head the Pitts- 
burgh office, succeeding Ray Weikel 
who has assumed a supervisory po- 
sition with the industrial division in 
Philadelphia. Robert 8S. Warnick, 
formerly a supervisory commercial 
salesman in the Philadelphia office, 
has succeeded Eusey as branch man- 
ager in Baltimore. Donald H. Han- 
nasch has been appointed to the 
newly created position of district 
manager at Greensboro. The office 
formerly was under the direct su- 
pervision of the Charlotte office. 
Hannasch has been resident sales- 
man at Rochester, Minn. 


The Fielden Instrument Division 
of Robertshaw-Fulton Controls 
Company, has appointed Donald 
Daily and William H. Johnson 
to the sales staff. Both Daily and 
Johnson have been engaged in engi- 
neering work in the instruments 


field since 1950. 


Servomechanisms, Ine. has 
named John R. Crawford to the 
position of sales manager of its com- 
ponents division in Westbury, N. Y. 
In his new post Crawford will be 
responsible for the components di- 
vision’s overall efforts and customer 
service program. 


Leo A. Schmidt, specialist in 
fluid dynamics, has been named su- 
pervisor of the aerodynamics and 
compressible flow section in the pro- 
pulsion and structural research de- 
partment at Armour Research Foun- 
dation of Illinois Institute of 
Technology, Chicago. Schmidt was 
promoted from assistant supervisor 
of the section. He joined the foun- 
dation in 1949 as a graduate fel- 


APPLIED HYDRAULICS 








Regd Trode Mork 


Nnfficilely NRRIRBLE SPEED 


HYDRAULIC 
TRANSMISSION GEARS 


cone 
pNcH 
aart 


s TENSION 
REEL 


«,. Sie? 
Extens‘ve new plant has recently been installed in Sheffield, 
England, by Firth Vickers and Samuel Fox. The above illustrations 
shcw one of the Pickling and Annealing Lines. For precise speed 


control over a wide range and for accurate synchronisation of each 
section drive ‘VSG’ Hydraulic Transmission Gears were selected, 


VICKERS-ARMSTRONGS LTD 


VICKERS HOUSE BROADWAY LONDON SWI ENGLAND Cables 


VICASTRONG LONDON 
Olbe 
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DEPENDABLE 


PRESSURE 
RECORDING 


... even in 
cycling 
service 


Pressures which vary 

widely and rapidly 

can now be meas- 

ured with sustained 

high precision. The 

new Foxboro Heavy 

Duty Helical Element 

(illustrated) also per- 

mits high scale ex- 

pansion, and pro- 

vides high over- 

; range protection. It is 

available in full- or 

expanded-scale ranges be- 

tween 0-50 psig and 0-80,000 

psig. Type 316 Stainless Steel 

construction gives best prac- 
tical resistance to corrosion. 

Diaphragm, spiral, helical, 

bourdon, and bellows-type ele- 

ments, of phosphor bronze, be- 

ryllium copper, Ni-Span alloy, 

or Type 316 Stainless Steel, 

make the Foxboro line of Indi- 

— Recording, Controlling, 

and Transmitting Pressure In- 

struments the most complete 

available. Round or rectangular 

cases. For specific information 

on your problem, write The 

Foxboro Company, 218 Norfolk 

Street, Foxboro, Mass., U.S.A. 


FOXBORO 
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low and was promoted to assistant 
supervisor in 1952. Schmidt was 
graduated from Illinois Tech in 
1947 with a B.S. degree in mechan- 
ical engineering and received an 
M.S. in mathematics in 1949, 


Completing its first year of oper- 
ation, Fluid Regulators Corp, has 
established their shop facilities in 

| Painesville, Ohio. Manufacture and 
| development of special valves for 
fluid power and fluid handling sys- 
tems is being carried on by this 
company. Officers of Fluid Regula- 
tors Corp. are Donald Stark, presi- 
| dent; Frank Schindler, executive 
vice president; and Paul Lisby, vice 
president in charge of production. 


Joseph H. Fallon has been 
named Cincinnati district sales man- 
ager for Sterling Electric Motors, 
Ine. Prior to joining Sterling, Fal- 
lon served as a manufacturer's rep- 
resentative in southern Ohio and 
Kentucky. 





J. M. Hoskinson 
Geo. D. Roper Corp. 


J. M. Hoskinson has been ap- 
pointed as sales manager for the 
standard line of industrial pumps 
manufactured by Geo. D. Roper, 
Pump Division. He joined the 
sales department as sales engineer 
and has been employed in that ca- 
pacity up to the present time. 


Warren H. Brand has been 
named director of eens and 


@ Fully adjustable from 0” to 
6%" without changing rods. 


@ Positive and accurate inspec- 
tion of depths of holes, slots, 


shoulders and recesses. 
@ Light and easy to operate. 


Reliant Industries 


4947 Firestone Boulevard 
SOUTHGATE, CALIFORNIA 


ALSO MANUFACTURERS OF 
GROOVE DIMENSIONS 


PRECISION GAGES 
FOR 


‘Oo RINGS AND SNAP 
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FOR CHECKING 
RINGS 





research by Conoflow Corp. 
Brand is well known in engineering 
circles particularly in the fields of 
instrumentation and automatic con- 
trol. Before joining the company, he 
served with the atomic energy com- 
mission. Brand’s new duties will in- 
clude the supervision of the admin- 
istrative functions of the engineer- 
ing department and the integration 
and expansion of present and future 
research and development pro- 
grams. 


Philip H. Emrich has been ap- 
pointed manager of the Joplin man- 
ufacturing plant of Viekers Inc. 
In his new capacity, Emrich will di- 
rect all activities of the plant. He 
joined the company’s Detroit head- 
quarters organization in 1936. Gor- 
don Elliott, who has supervised 
plant construction and initial pro- 
duction at the Joplin plant, returns 
to his former capacity as manager 
of the plant in Omaha. Appointed 
also was Gregory M. McKeown, 
as head of the product service de- 
partment. In his new capacity, Mc- 
Keown succeeds Emrich and will be 
in charge of replacement parts, pub- 
lications, training, product improve- 
ment and field service. He joined 
Vickers in 1936 as Navy test engi- 
neer. George C. Bonnell has been 
named assistant head of the product 
service department. 


vr 
fbn cece 


Pad 





CAN YOU SUPPLY A CHALLENGER? 


The board of directors of Com- 
mercial Filters Corporation, 
Melrose, Mass., announces the elec- 
tion of Robert L. Fielding as 


president and treasurer. 


. .« That difficult fluid, gas, or air transmission 
problem in your plant— We'll send you a Snap-tite 
Hi-Flow quick connect disconnect coupling with 
or without automatic shut-off in any size 1/8” to 

3”—Test it in ycur plant, under actual working 
conditions—You be the judge—If it doesn’t 
solve your problem or do a better job than the 
coupling you are now using, ship it back collect 
— Write today on your letterhead, briefly out- 
lining your problem — We'll ship immediately, 


The Watts Company of Hous- 
ton, Texas has been appointed ex- 
clusive sales representative for 
Conoflow Corporation in southeast- 
ern Texas and southwest Louisiana. 
The Watts Company is located at 
4101 San Jacinto Street, Houston 4, 
Texas. 


Appointment of Peter G. Sloan, 
12734 Woodland Ave, Cleveland, as 
Ohio sales representative for Gosh- 
en Rubber Co. Inc., has been 
made. Sloan has had wide experi- 


ence in the field of manufactured 201 S$. Rockwood, Union City, Penna. 





August, 1954 Circle 79 on Reader Service Card 9 





Post Scripts of Industry 





rubber parts for industry. Goshen 
Rubber produces “O” rings as well 
as molded, die-cut and lathe-cut rub- 
ber parts from natural, synthetic 
and silicone compounds. 


At a recent board meeting of the 
Acushnet Process Company, 
Richard B. Young was elected 
treasurer, a position formerly held 
by his father, Phillip E. Young, who 
continues as president. Karl P. 


Goodwin, 2nd vice president and 
director of sales of the rubber divi- 
sion was elected to membership on 
the board of directors. Young 
started as a trainee, served a full 
apprenticeship in practically all de- 
partments. Goodwin started in the 
engineering department of the rub- 
ber’ division. 


An authorized Hoke, Ine. dis- 
tributor has been appointed. Craw- 


POWER operated VALVES 
wate somaedaieien » oon ne 


Hand Valves 


with the new and improved Ledeen Power 


Operated Valves. These disc-type valves are 


C 


positive in operation, and are readily adaptable 
to a wide variety of pilot controls. Solenoid 
operated power valves are available as 
complete package units. 


Ledeen Power Operated Valves are fast cycling, 


Foot Valves 


ei "4 


VALVES * CYLINDERS 
VALVE ACTUATORS 
AIR HYDRAULIC 
PUMPS & BOOSTERS 


have few moving parts, and require very little 
maintenance. They are available from stock 
for quick delivery. 


Write for Bulletin 1010. 
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ford Fitting Co., 884 East 140th 
Street, Cleveland 10, Ohio, is ready 
to serve in supplying their valves, 
regulators, flo-gages or cylinders 
from stock or in making engineer- 
ing information available, concern- 


ing any phase of their products. 


Harry Kirby 
Marsh Instrument Co. 


Harry Kirby has been named by 


| Marsh Instrument Company to 
| head their Cleveland office. Kirby 


will represent Marsh and will direct 
his sales efforts toward the manu- 
facturers of original equipment. 
Territory to be covered by him will 
include portions of Pennsylvania 
and New York in addition to all 
of northern Ohio. 


Lane Engineering Company 
has appointed Laurence G. Rob- 
erts as sales engineer. Roberts has 
been connected with the Ford Mo- 
tor Company for the past several 
years in various positions. He comes 
to Lane with a broad background of 
sales, service and engineering expe- 
rience. He is being assigned to the 
western New York territory and 
will make his headquarters in Buf- 


falo. 


Wilbur j. Wright, for the past 
twenty years, associated with Hor- 
ace G. Preston Company, is now 
representing the Page Belting Co. 
of Concord, N.H., in the sale of 
hydraulic and pneumatic leather 
packings, in Ohio and surrounding 
areas. He is operating from 17821 
Clifton Blvd., Lakewood 7, Ohio. 
Wright is known throughout the in- 
dustrial middle west as an authority 
on leather packings. 


APPLIED HYDRAULICS 





NEW PROCESS PRODUCES 
SUPERIOR QUALITY “O° RINGS 
AT COMPETITIVE PRICES — 


Lincak ROTO-MOLDED “O”’ RINGS 


Now, for the first time, you can use precision-made 
compression-molded “O" Rings, with all their inherent superiority, 
at prices as low as injection molded “‘O"’ Rings! 


Exclusive with LINEAR, a new, high-speed process produces 
ROTO-MOLDED perfect circle “O" Rings with precise tolerances, 
extreme uniformity, flash-free finish and pre-stretched grain 
structure, at a lower cost than ever before possible. 


This will be good news for your customers: low cost selling 
with greater resistance to heat, greater resistance to distortion 
under pressure, greater tensile strength and wearing qualities. 


You can get these new Linsar ROTO-MOLDED perfect circle “O" 
Rings in a variety of standard sizes and materials, including special 
types and sizes for specific applications. 

For full information and prices, write or call LINEAR today. 
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Why 


PROMET 
BABBITT 
Excels All Others- 








— ee ee 


A soft metal with unequalled lubri- 
cating properties, yet with so close a 
structure that it is More resistant to 
compression and wear than harder 
metals. 

In the most severe industrial service, 
Promet babbitt has never failed to pro- 
vide complete satisfaction in compati- 
son with any material previously used. 

High compressive strength—Promet 
babbitt metal has greater compressive 
strenath than that of any other white 
metal, except those which contain an 
excess of copper and/or nickel and 
which are, therefore, not too suitable 
for bearing purposes because of the 
danger of cutting or scoring the shaft 

Low coefficient of friction 

Strength at elevated temperatures 
which would almost be considered 
dangerous with ordinary babbitt 
metals 

Chemical permanence—Promet bab- 
bite will not disintegrate or lose any 
of its properties by the action of mois- 
ture, heat, extreme service, repeated re- 
melting, or any chemicals used in 
ordinary manufacturing processes. 
Constant repouring has only a refining 
action. It is only necessary to heat Pro- 
met metal from 900 degrees to 950 
legrees F. and pour. Promet will not 

burn” or spoil and can be heated to 
2000 degrees F. without injury. There 
is practically no dross 

Temporary failure of lubrication— 
Promet babbitt metals, because of their 
natural lubricating properties, cannot 
cut or score the shaft under amy cir- 
cumstances 

Minimum shrinkage—Trouble aris- 
ing from imperfect contact of Promet 
babbitt metals with their supporting 
shells is practically nil 

If you wish to examine a sample of 
Promet, 4 miniature pig of the metal 
will be sent for your test upon request. 


The 
AMERICAN CRUCIBLE 
PRODUCTS CO. 


1303 Oberlin Ave. 
Lerain, Ohio, U.S.A. 
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Oilgear Honors Old Timers 


The Oilgear Company, pioneer 
hydraulic component manufacturer, 
Milwaukee, Wis., held their annual 
Old Timers’ Banquet on May 18th. 
Special honor was paid to twelve 
officers and employees now mem- 
bers of the Oilgear 30 Year Club. 
Walter Ferris, a founder member 
and now vice president and con- 
sulting engineer, has been active 
through the entire history of the 


Seated, lejt to right: L. M. Gross; Walter 
Ferris; Miss M. J. Haendel; H. L. Crull, 
assistant sales manager; V. Anderson; 


standing: K. F. Kattner, assistant pur- 


company. The Old Timers’ Banquet 
is held annually for all those who 
have been members of the Oilgear 
organization for ten years or more. 
This year nine ten-year service of- 
ficers and employees were honored. 

An unusual record has been 
achieved by this organization in 
that 55 percent of all employees 
have been with the company for 
ten years or more and 25 percent 
have completed 25 years or more 
with the company. 


chasing agent; G. Heiden; J. O’ Rourke, 
chief inspector; A. Degner; R. D. Pack 
enham, secretary-treasurer; J. Sabec; and 
A. Hoffman, shop superintendent. 





Medel 13081401 


FOR PRESSURIZING HYDRAULIC 
ACCUMULATORS AND AIR RECEIVERS 


Reduce accumulator size through use of 
higher pressure. Service accumulators 
individually on remotely located ma- 
chines or those requiring special pres- 
sures. Maintain pressure in central sys- 
tem accumulators automatically. Cor- 
nelius High Pressure Air Compressor, 
Model 150R140}, is entirely portable 


and instantly available for use at any 
point in your plant where replacement 
air to 3000 PSI is required. This portable 
3 stage air cooled air compressor pro- 
vides clean air at pressures to 5000 PSI 
capacity 2 SCFM. Model illustrated 
above including 1 H. P. heavy-duty A.C. 
electric motor weighs only 79 pounds. 


WRITE FOR PRODUCT SHEET NO. 5 


suadltiie 


PORTABLE 
AIR COMPRESSORS 


We invite your inquiry and shall be pleased 


to send you complete details. 


THE CORNELIUS COMPANY 


560 39th Ave., N.E. + Minneapolis 21, Minnesota 
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Graham B. Brown has been ap- | 
pointed works manager of the Tube 
Reducing Corp. Before joining | 
the company in 1951. Brown was | 
employed during the period 1948- 
1951 as iron and steel advisor to 
the munitions board, and chief of 
the office of the material require- 
ments board. The duties of his new | 
position will include supervision of | 
the plant’s production, engineering, 
maintenance and new product de- 
velopment departments. 


H. K. Porter Company, Ine. 
Pittsburgh, announces acquisition | 
of Pioneer Rubber Mills Inc. | 
manufacturer of industrial rubber 
products on the Pacific coast. The 
plant will become part of the Quak- 
er Rubber Corp., one of H. K. Por- 
ter Company's nine divisions. Pio- 
neer Rubber Mills will retain its 
identity. Sumner M. Suhr, sales 
manager has been appointed man- 





ager of the new division under 
George A. Dauphinais, vice presi- 
dent and general manager of Quak- 
er Rubber Corp. 


As part of a modernization and 
facilities improvement, Worthing- 
ton Corp., is announcing a new lo- 
cation for its Twin Cities district 
office, at 807 Thirteenth Ave., South, 
Minneapolis. 





Johan F. Jorgensen 
Webster Electric Co. 


Management of the Webster 
Electric Company, has announced 
the appointment of John F. Jor- 
gensen to the position of assistant 
sales manager of the oil hydraulics 





division. Previous to this appoint- 
ment, Jorgensen had been a sales 
representative of the division. His 
previous position has been filled by | 


A. J. Casser. 
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Doubles Plant Facilities 
Steps-up Precision Subcontracting Work 


& Warner Division of Detroit Harvester 

Company has moved into a new and larger 
manufacturing plant. 

In addition to permitting an increase in the 
production of hydraulic units of their own design, 
such as pumps, valves and actuators, this expan- 
sion places Warner in a position to take on 
additional precision subcontracting work for air- 
craft and erdnance plants. 

Capitalize on Warner's ability to manufacture , 
to exacting tolerances. 


Consider Warner for the production of— 
Landing Gear Cylinders, Pumps, and Vaives 
Hydraulic and Pneumatic Assemblies 
Aircraft Fittings 
Machining of Aircraft Forgings 


Contact our home office in Detroit or the branch 
office nearest to you. Warner engineers will wel- 
come the opportunity to serve you. 


J. 1. MeCARTHY C. PALMER BOYLES 
520 West Avenue, Room 212 56 Canterbury Drive 
Norwalk, Connecticut Dayton $, Ohio 
Phone: Volunteer 6-1534 Phone: Walnut 4247 
JESSUP ENGINEERING CO. M. E. DOUGLAS 


7227 W. 90th St. 2242 Forest Park Bivd. 
Los Angeles 45, California Fort Worth 10, Texas 
Phone: Orchard 2-1616 Phone, Wilson 0555 


DIVISION OF DETROIT HARVESTER COMPANY 
14300 "IREMAN AVENUE © DETROIT 28, MICHIGAN 
DESIGNERS AND MANUFACTURERS OF HYDRAULIC PUMPS © VALVES ¢ ACTUATORS 
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special tanning means 
special advantages Standard Pressed Steel Co., 


has advanced three younger men 
to important positions. William 
M. Briner moves up from super- 
visor of industrial relations serv- 
ice to supervisor of industrial 
relations. William M. Kerrigan, 
formerly supervisor of planning 

® and scheduling, has been made 
& Rare supervisor of production control, 
expediting and stock moving 
LEATHER PACKINGS planning. William J. Park ad- 
vanced from general foreman of 
quality control to manager of 
quality control. 


The Rucker Company, west- 
ern distributors of pneumatic 
and fluid power systems, has 
been appointed exclusive distrib- 


Tannate is the tradename for the special tanned leather 
developed and produced by J. E. Rhoads and Sons 
especially for the manufacture of mechanical leather ce sag age vivant lg ae 

packings. Tannate packings combine all these special bs pangd aid rome. "haohodiing 
advantages: to Clark E. Rucker, president 
l. The extra strength of Tannate Leather enables these of the firm, the distributorship 


packings to withstand the highest pressures with a mini- will cover the six western states 
mum of cold flow or extrusion. and the territories of Alaska and 


Hawaii. 
2. Special tanning gives Tannate Packings a low co- er 
efficient of friction which means longer life because little 
heat is generated. The Briggs Filtration Com- 


3. Rhoads Laboratory has developed a variety of im- pany announces the promotion 
pregnants which permits packings to operate from a few of Willard Eichelberger, former- 
ounces pressure to many thousands of pounds psi. ly a field engineer for the com- 


Tannate packings can be made flexible or rock hard to pany, to manager of the engi- 
neering department. Eichelberg- 
meet your requirements. 


er was formerly associated with 
4. Tannate’ special tanned leather is molded with a American Oil Co. as a field en- 
minimum of strain because it is a flexible leather. This gineer. 

permits precision molding which insures a leak-proof 
seal. 


5. Tannate Packings are job-engineered from start to Promotion of James W. Hen- 
dry, widely known designer of 


finish, providing an effective seal against glycerin, plastics molding presses, to vice 
alcohol, mineral, fish and animal oils, also water, vege- president of Jackson and Church 
table or any other non-caustic, non-acid fluids. Company, has been announced 

If you have a special need for a packing that will seal by president Clifford W. Stuart. 
better and last longer, specify Tannate Leather Packings. Hendry developed the “pre-plas- 
ticizing process”, which com- 
bines the advantages of injec- 
tion, extrusion and transfer 
molding methods into one ma- 
chine. 


ED LILLIE TM | xe ascnssinan com 


pany Division of H. K. Porter 


“te 
y « -7” INDUSTRIAL LEATHERS Company, Inc., has established 


sales, service and manufactur- 


PHILADELPHIA» NEW YORK + CHICAGO « ATLANTA | ing facilities in Holland through 


Sales representatives in Principal Industrial Areas. 


— & 
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a wholly owned subsidiary. The 
new foreign company, Watson- 
Stillman Internationale Maats- 
chappij, N. V. is located in Rot- 
terdam. Manufacturing facilities 


have been established with N. V. | 


Machinefabriek “Breda”, for- 
merly Backer en Rueb, of Breda, 


Netherlands. “Breda” 


facture a complete line of hy- | 
Euro- | 


draulic machinery. The 
pean will be located in 
the Groothandelsgebouwen 
suilding in Rotterdam 


offices 


The Joe E. 
lanta, Georgia, sales representa- 
tives and southern district head- 
quarters for Bush Manufacturing 
Co. and its subsidiary Heat-X- 
Changer Co. has announced the 
appointment of Donald R. Mack- 
lem as a sales engineer. He will 
cover Alabama, Mississippi, cen- 
tral and western Tennessee and 
northern Florida. 


Phelps Packing & Rubber Co., | 
Maryland, | 


Inc., of Baltimore, 


has been signed as a distributor 


of Parker O-Rings according to | 
an announcement from The | 


Parker Appliance Company of 
Cleveland. This distributor will 
have access to the technical as- 


sistance and customer applica- | 


tion service of R. B. Jewett who 
is Parker manager in the Phila- 
delphia district. Also announced 
was the appointment of Indus- 
trial Piping Supply Company of 
Charlotte, North Carolina, as 
distributor for Parker Products. 


Board members of the Resisto- 
flex Corp., Belleville, N. J. have 
elected Joseph F. Gentile, treas- 
urer, and Irving D. Press, chief 


engineer, as vice presidents, Ed- | 


gar S. Peierls, president an- 
nounced recently. Gentile will 
continue as treasurer with par 
tial responsibility also for manu- 
facturing operations. He started 
with the company in 1940 as an 
accountant and became treasurer 
several years ago. who 
will be vice president-engineer- 
ing started with the company in 
1946 as an engineer and became 
chief engineer three years ago 


Press, 


August, 1954 


will manu- | 


Parker Co., of At- | 


an old principle 
—an extraordinary result 


BALL BEARING 
SWIVEL 
FITTINGS 


| 
| 
| 
EMBCd | 


ona FLAT surface 


e offer less friction 
© are easy turning 
e wear longer 


It’s an old principle, a ball rolling on 
a flat surface — making a single point 
of contact, and when applied to a ball 
bearing swivel fitting you get an extraor- 
dinary result —free and easy rotation 
even under extreme pressures. Compare 
EMSCO on this point! 

Should you take the EMSCO fitting 
apart — and it's easy to do because it 
breaks like a union, you'll note a unique 
packing and ball race design which 
permits easy adjustment for wear. No 
expensive return of fittings to the 
factory for service. Note also how the 
large fluid passageways and smooth, 
easy contour of bends reduces turbu- 
lence and increases flow. 

You'll find an EMSCO ball bearing 
swivel fitting for almost any application, 


CET THE COMPLETE 
ENGINEERING STORY 
FROM OUR NEW 
CATALOG TODAY. 


8 BASIC STYLES — OVER 500 MODELS 


EMSCO MANUFACTURING COMPANY 


BOX 2098, TERMINAL ANNEX 
Houston, Texas * LOS ANGELES 54, CALIFORNIA * Garland, Texas 


Representatives in principal cities 
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HOW YOU SAVE, 


Getting Drier Compressed Air 


@ Direct saving in the cost of cooling water saves the price of the Niagara 
Aero After Cooler (for compressed air or gas) in less than two years. 

Extra, for no cost, the drier air gives you a better operation and lower 
costs in the use of all air-operated tools and machines, paint spraying, sand 
blasting or moisture-free air cleaning. Water saving also means less expense 
for piping, pumping, water treatment and water disposal, or you get the 
use of water elsewhere in your plant where it may be badly needed. 

Niagara Aero After Cooler assures all these benefits because it cools 
compressed air or gas below the temperature of the surrounding atmos- 
phere; there can be no further condensation in your air lines. It condenses 
the moisture by passing the air thru a coil on the surface of which water 
is evaporated, transferring the heat to the atmosphere, It is installed out- 
doors, protected from freezing in winter by the Niagara Balanced Wet 
Bulb Control. 


Write for complete information; ask for Bulletin No. 98 


NIAGARA BLOWER COMPANY 


Dept. AH, 405 Lexington Ave. New York 17. N. Y. 
Niagara District Engineers in Principal Cities of U. 8. and Canada 


INDUSTRIAL COOLING 
a 


NIAGARA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 


V3 HEATING @ DRYING 
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Election of Harold C. Stuart, to 
the presidency of The Aircraft 
Service Association was an- 
nounced by Thomas Wolfe, chair- 
man of the board of governors of 
TASA. The Aircraft Service Asso- 
ciation, Inc. held its first annual 
meeting in Washington, D. C. and 
established a permanent headquar- 

| ters and office for TASA at 1001 
Connecticut Ave., Washington 6, 
D.C., to coordinate activities of the 
association. Wolfe served as presi- 
dent during its first eighteen months 
of organization. 


| American Engineering Com- 
| pany of Philadelphia, Pa., has ap- 
pointed Sintes Sales Engineers, 
| New Orleans, La., as their hydraulic 
representative for the entire states 
of Louisiana and Mississippi and 
| the gulf counties of Texas. 


Greer Dedicates New Plant 


| On June 10, the new plant and 
| ofice of Greer Hydraulics, Inc., 
at New York International Airport, 
Jamiaca, New York, was dedicated 
in a ceremony that attracted over 
400 leaders in the field of aviation, 
industry, government and the armed 
services. Howard S. Cullman, chair- 
man, The Port of New York Au- 
thority, presided and turned over 
the first industrial buiiding to be 
erected on the airport to Edward 
M. Greer, president and chief en- 
gineer, and Robert P. Lord, secre- 
tary-treasurer and general mana- 
ger. 

The new plant was designed and 
constructed by the Port of New 
York Authority to meet Greer speci- 
| fications and has been leased to 
| Greer on a long term basis. The 
| company took possession of the one 

and one-half million dollar plant 

on July Ist. The building is a one 
and two story modern steel and 
masonry structure which provides 

155,000 sq ft of floor space. 

In 1943 Edward M. Greer and 
Robert P. Lord joined forces to 
supply reliable test data for the 
complex range of aircraft compon- 
ents and accessories. Before the end 
of the War, the company had cre- 
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NEW PLANT of Greer Hydraulics, Inc., at the New York International Air- 
port, Jamaica, N. Y. is the first industrial building on the airport. 


CHAIRMAN Howard S. 
Cullman (left) represent 
ing the Port of New York 
{uthority, presents keys 
to the new plant to Rob- 
ert P. Lord (center) and 
Edward M. Greer. 


ated, engineered and produced some to the most rigorous simulation of 


thirty different types of aviation test actual flight conditions. S.S.WHITE 


equipmert. These test units were The Greer hydro-pneumatic ac- 
designed to “check out” hydraulic, cumulators, now widely adopted in ASTOP LAS 
fuel, vacuum, propeller and other industry, have played an important 


aircraft systems by subjecting them part in building the company. PLUGS AND CAPS 





When you make an expensive part, it’s 
Use the NEW Auto-Diesel good business to protect it against 


needless damage during shipment and 


ON G Ww E A R ‘ N G storage. The way to do this — at mini- 


mum cost ~ is with S.S.White Elasto- 


‘ . ey i d Caps. 
CTT Tf Rings | plastic rap an ops. | 
These inexpensive flexible plastic clo- 


Single acting hydraulic cylinders were badly in | sures are designed to cover or seal im- 
need of LONG WEARING GUIDE RINGS. Auto- portant openings or studs. They keep 
Diesel Engineers worked on this problem and dirt and moisture out of interior parts 
developed a bronze ring that will give much : 
longer service. These rings are made in sizes —protect ends of tubing and studs — 

from 2” up to 10” in diameter and in widths and seal in hydraulic fldids. 

from 4” to 1%”. They are priced right and we : ; ; i 

can make fast deliveries. It will pay to investigate. Besides being low in cost, S. S. White, 
Elastoplastic Plugs and Caps are easily 
t | applied and removed — they're unaf- 
Need small quanti y | fected by oil, grease and gasoline and 
: ings are available in a wide range of sizes 

of Piston Ring th - for ever d , 

y need. 


WRITE FOR BULLETIN P-5312 


Costly production delays often result from delays in obtain- It bas full details 
ing replacement piston rings. Auto-Diesel is set-up to make S.S.W bite Elastoplastic 
piston rings in small quantities and do it in a hurry. In Plugs and Caps. Sarsple 
addition to this they are sold at ATTRACTIVE PRICES. plugs and caps can also be 
They are made up to 45” in diameter for original equipment furnished on request. 

and for placement in compressors, hydraulic cylinders, valves, 
ete. Write Auto-Diesel Engineers regarding any ring prob- 
lem you may have. 


Write for Dotette mec flpheite rsres DIVISION 
DENTAL MFG. CO. 
THE AUTO-DIESEL PISTON RING CO. 





APES 
e r nue . >velan 4 ) 21° . bean : 
3137 Superior Avenue Cleveland 14. Ohio Since 192 Bort al aS 


“RINGS-and SH 
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CYLINDERS | 


air’ hydraul 


Designed ond engineered with 
the weer in mind, O-M Cy!l- 
inders embody every 
essential construction and 
mechanical feature to as- 
sure trouble-free perform- 
ance and long service 
They are built of steel with 
bearing surfaces of bronze—precision ma- 
chined with modern equipment, 
Cylinder bores are honed te a fine finish, and the 
hi-tensile piston rods are polished to give 
long life and smooth performance 
Effective O-ring static seals are backed up to prevent 
extrusion under high pressures. All packings 
are self-adjusting and are carefully selected 
for proper usage 
A rigid inspection at the factory is your guar- 
antee of peak performance. 
O-M Cylinders fit where others wea’t because O-M 
special interlocking mechanism eliminates 
bulging tie rods and end caps 
Aveilable in a full range of sizes (1 44" to 8” bores) 
with standard, 2 to 1 or oversize rods, 14- 
day delivery on moat sizes 
Write today fer FREE cateleg and 
7? complete set of 4% and \-scale 
templates showing all cylinders 
and mounting brackets 


MAIL COUPON NOW! 


ORTMAN-MILLER MACHINE CO. 
1204 150th Street - Hammond, ind. 
| Please heve representative call 








Tone State, ___} 
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Two Texas branches of the Air- 


_ seo Rubber Company have been 


named as distributors of synthetic 
rubber “O” rings by The Parker 
Appliance Company. B. J. Anthis, 
president of Airsco, said his Dallas 
and Fort Worth branches will main- 
tain stocks of Parker “O” rings for 
customer service in the north Texas 


region. Travis Tucker manages | 
the Dallas branch at 1039 Levee 
street while Raymond Mears man- 


ages the Fort Worth branch at 408 
West Weatherford. The 


M. L. Sheehan, sales engineer, who 
is assigned to the north Texas re- 


gion. 


Formation of a new application | 
engineering division within the com- 
pany’s engineering department is | 
- announced by Morse Chain Com- 


pany. The new division which has 
been formed to meet application 


tion devices, cam clutches and coup- 
lings, will be headed by Ralph E. 


Cherry, former executive engineer 


| of the Morse Detroit plant. Earl E. 


Wesselhoff, has been named as- 
sistant chief engineer in charge of 


| development, production engineer- 


ing and the Detroit engineering lab- 
oratories, 


NFPA Schedules Fall 
Meeting in New York 


The 1954 Fall Meeting of the | 


National Fluid Power Association 
will be held at the Hotel Commo- 
dore, New York City, on Wednes- 


| day, September 8 and Thursday, 


September 9. The emphasis will be 


| placed on working sessions of prod- 
| uct sections and committees. 


In addition to the Pump, Valve 
and Cylinder section meetings, the 
three separate units of the old Ac- 
cessories Section—Packings and 


| Seals, Connectors and Conductors 
| and Related Components will hold 
| regular meetings. E. F. Noyes, Plas- 


tic & Rubber Products Co., is chair- 
man and Jack Taylor, Precision 
Rubber Products Corp., is secretary 
of the Packings and Seals Section; 
D. A. Cameron, The Parker Appli- 


~ AXDRAULICS 
ENGINEERS 





branches | 
will have available the services of | 


requirements of the | 
| company’s lines of overload protec- 


DEPENDABLE 
SERVICE 


* 
* 


QUALITY 
PRODUCTS 


ATLANTA ~- CHICACO - DAYTON - HOUSTON 
KANSAS CITY - LOS ANGELES - MINNEAP- 
OLIS « NEW YORK - TULSA 
in Canada: 





STRATOFLEX OF CANADA, ine., TORONTO 18, 
ONTARIO 
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ance Co., is chairman and L. 
Henderson, The Weatherhead Co., 
is secretary of the Connectors and 
Conductors Section; and E. M. 
Greer, Greer Hydraulics, Inc., is 
chairman and A. E. Pearson, 
Sprague Engineering & Sales Corp.., 
is secretary of the Related Compo- 
nents Section. 

Following product sessions, in- 
dustry wide committees on educa- 
tion, government relations, markets, 
engineering standards will meet. 

Ben N. Ashton, President, Elec- 
trol Incorporated, is president of 
NFPA. Details concerning the Fall 
meeting may be obtained from Bar- 
rett Rogers. Executive Secretary, 
1618 Orrington Ave., Evanston, Ill. 


DISTRIBUTORS WANTED 

All territories open. New program. 
Patented “Seal-Guard” Rod Wipers. 
Hottest item of its kind. Easy to or- 
der. Easy to stock. Easy to sell. 
Write Hydraulic Accessories Co., 
24301 Hoover Road, Van Dyke 
(Detroit) Mich. 





SENIOR HYDRAULICS ENGINEER i 
Opportunity now available at Bendix v4 
Products in the Aircraft Landing ~¥ 
Gear Department in the following rT 
promasiees activity; creative design, 
la —, testing, production and 
inspection liaison, performance anal- ; : 
ysis, and test data plotting. Engineer " EXTURE engineering keeps Dar- 
must have a minimum o ae youe we cova Pumcups far ahead of ordinary 
5 Ree Saeemans, peony % piston packing. For example: Pumcups 


in aircraft, to work with master ait. 
cylinders, power valves, hydraulic operate at full efficiency throughout 


servos and pressure reducers. Please ; ; i i i is vir- 
send resume to: EMPLOYMENT +». famous for their cause life. Fluid slippage is vir 
DEPARTMENT, BENDIX PROD- tually eliminated. . 
UCTS DIVISION OF BENDIX | @ PUMPING EFFICIENCY Moreover, you can count on muc 
AVIATION CORSORATION, 401 longer service ... users report Darcova 


ATIO ae x... 
eo ae sae emedisommeesdl LOWER COST Pumcups outlast other packing at least 
! 
DESIGNER WANTED © LONGER SERVICE ppenthey 


; : Write for all the facts on Darcova 
An experienced designer of Hydrau- efficiency: Bulletin No. 4502 on Pum- 


lic Presses for expressing oils is re- ° : : 
quired by old established manufac- cups for air and hydraulic mechanisms; 


turers of Machinery. Applications No. 4401 on Pumcups for reciprocating 
are invited from candidates so expe- 
rienced and with the highest qualifi- pumps. 
cations. The principals are old estab- 
eat —_e * employment 
accord with best modern practice , 

Applications, which will be treated in DARLING VALVE & MANUFACTURING CO. 
strict confidence, should give full de- Williamsport 15, Pa. 

tails of age, training, qualifications, 

experience and salaries earned, and | 

should be addressed to the Desi 

Director, Box No. 7720 c/o Charles 


Barker & Sons, Ltd., 31 Budge Row, 

E.C.4. The appointment is in the 
United Kingdom and this advertise- ae 
ment is intended for British readers v 


of this Journal. 


* 
‘. 
- 
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USEFUL LITERATURE J ster oc- 


PNEUMATIC TIMERS . . . Timing relays for either 
ac or de power systems are discussed in bulletin No. 
225, available from Square D Company. AC timers 
can be provided with operating coils for voltages up 
to 600 volts. 25 to 60 cycles, de timers for voltages up 
to 250 volts. Adjustable time delay period is obtain- 
able after energization or after deenergization of the 
operating magnet. Contact ratings are sufficient for a 
wide variety of control circuits. Many timers, for a 
variety of applications, are illustrated. A cut-a-way 
view illustrates the operation. A selection table is also 
included. Planned to aid in the selection of a unit 
when certain operating conditions are desired. 
Circle 157 on Reader Service Card 


AIR AND HYDRAULIC VALVES .. . Several bul- 
letins have been issued by Beckett-Harcum Company, 
covering these products, Bulletin No. 101 and 102 
presents the air valves and bulletin No. 103 and 104, 
the hydraulic valves. Each of the bulletins give 
features and specifications. Directional flow and a flow 
chart are included. The air valves are designed for 
pressures to 150 psig and the hydraulic for 1500 psi. 
Solenoid current characteristics, solenoid specifica- 
tions, parts lists and a cross-sectional views of the 
valves are also included. 
Circle 158 on Reader Service Card 


TUBE WORKING TOOLS .. . Catalog No. 3011-A, 
available from The Imperial Brass Manufacturing 
Company presents many tools including cutting, flar- 
ing, bending, reaming, swedging, pinch-off and re- 
facing. Each of these tools are completely described 
and illustrated. Capacities and accessory equipment 
available are also given. Features and operation of 
the tools are included. 
Circle 159 on Reader Service Card 


HYDRAULIC CONTROL VALVES .. . Pantex 
Manufacturing Corporation has released new bulletins 
on 100-5000 psi valves. The subject of bulletin AD 
is relief valves (Cartridge type unit) 350-5000 psi; 
bulletin 25, 44 in directly operated 4-way valves, 
solenoid controlled, 100-5000 psi; bulletin 55, 34 in 
pilot operated 4-way valves, solenoid controlled, 100- 
5000 psi; bulletin 57, 34 in pilot operated 4-way 
valves, remotely controlled, 100-5000 psi. Relief valves 
range in size from 4% in to %4 in and flow rate from 


scribed here .. . copies will be 
sent you free without obligation 


Continued from page 10 


3 to 20 gpm. Installation dimensions are shown for 
each of the sizes available. Port size of the directly 
operated 4-way valve is 4% in only. Flow rate is 1% 
gpm. Complete dimensional information is given on 
the installation drawings. Similar information is given 
for both solenoid and remote controlled pilot operated 
valves. 
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SEAL-GUARD . . . as a protection for hydraulic 
packings, wipes off dirt. How the rings remove sand, 
grit, paint, chips and other foreign material is de- 
scribed in a bulletin offered by Hydraulic Accessories 
Company. The metallic rod wipers are self-adjusting 
and have a full-floating cushion which absorbs side- 
thrust. In operation, the twin wiper rings are mounted 
on the rod with the notches staggered. The cushion 
ring is compressed on the assembly exerting the con- 
stant inward pressure that keeps the ring in contact 
with the rod at all times. Sketches are included which 
show the most common applications. A chart shows 
complete dimensions for each seal-guard. 
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HOMOGENEOUS "“V”" RINGS . . . recommended 
for hydraulic and pneumatic applications for pressures 
not in excess of 5000 psi are described in an 8 page 
bulletin released by Raybestos-Manhattan, Inc. These 
“V" rings made from two types of synthetic rubber 
are low in friction and low sweiling. Rings made using 
Buna-N base compound have been developed to meet 
the need for rings with high oil resistance but having 
low friction. Complete information is given on sizes 
available for each diameter of rod or ram. A diagram 
shows the method of determining the number of rings 
required for a flat installation. Standard sizes for 
homogeneous “V” packing rings are given. Also in- 
formation is given on the characteristics and features. 
Standard sizes are available for many cylinder diam- 
eters from \% in to 12 in. 
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PORTABLE AIR COMPRESSORS .. . developing 
high pressure, are described in product sheet No. 5, 
issued by The Cornelius Company. The 32 series has 
a pumping capacity of .6 cfm of free air. Will com- 
press 25 cu ft of free air to 2500 psi in 45 minutes. 
The 130 series, has a pumping capacity of 2 cfm of 
free air. Will compress 25 cu ft of free air to 3000 psi 
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CY Realistic Planning 


CALLS FOR PRACTICAL EXPERIENCE 


C3 Gag. 


AIR AND OIL AUTOMATICALLY 
HYDRAULIC CYLINDERS CONTROLLED VALVES 


VARIABLE VOLUME 
HYDRAULIC PUMPS 


PACKAGED POWER UNITS 


For over three-quarters of a century H-P-M engincers have 

designed equipment — and motions — for varied requirements, Now, 
with a complete line of air and hydraulic components as part of 

our standard line you are assured of complete responsibility for your 
automatic systems, The hydraulic cylinders, valves, pumps and 

power units illustrated are typical of the air and oil hydraulic equipment in 
the H-P-M line. Call in the H-P-M Field Engineer in your locality 

when power, or the control of power, is your problem. The 

experience of the H-P-M organization will be of real assistance. 


HYDRAULIC 


1084 MARION ROAD 
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A New Series 


MANUALI OPERATED! 
3-Way & 4-Way PILOT VALVES 


Small-Rugged-Low Cost 


For controlling the operation of small 
Air Cylinders to 3” dia. and Master 
Valves of any size and type. 

id - . 


LEVER OPERATED 
VALVE 

Lever is instantly reversible 

180° for either direction of 

operation. 


3-Way available normally 
open or normally closed. 


ROLLER CAM 
OPERATED VALVE 
Roller cam is instantly re- 


versible 180° for either 
direction of cam travel. 


3-Way available normal- 
ly open or normally 
closed. 


Valves in this series can be furnished for 
Stud or Palm Button manual . 
they are also available for solenoid 
control. 


SOLENOID OPERATED 
3-Way 4-Way 
PILOT OPERATED 
VALVES 
1/4" — 3/8” 


1/2” — 3/4” 
sizes 


Write today for Bulletin 





Automatic Valve Co. 


37419 GRAND RIVER AVE. 
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Continued 


in 15 minutes. Both series are air cooled, 3 stage 
design. Both have integral oil reservoirs and efficient 
interstage cooling. 
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HYDRAULIC POWER AND CONTROL EQUIP- 
MENT .. . for the textile industry is described and 
illustrated in a new 12 page catalog No. 54-66, re- 
leased by Vickers, Inc. Specifications, performance 
curves and operating descriptions are given for a range 
of six standard models of integral hydraulic transmis- 
sions and controls, rated from 34 to 25 hp. Specifica- 
tion tables are included, from several standard models 
of variable delivery and variable displacement piston- 
type hydraulic pumps and motors. The standard and 
custom-built hydraulic power units are described, as 
well as single and two stage vane type, hydraulic 
pumps. Circuits are included for split hydraulic trans- 
missions and reciprocating motions. Typical textile 
machinery hydraulic power applications are illustrated. 
Circle 164 on Reader Service Card 


“CENTRIFUGAL PUMP FUNDAMENTALS” .. . 
is the subject of an interesting and instructive booklet, 
form 7287 available from Ingersoll-Rand Company. 
The 12 page booklet is written in simple language and 
is illustrated with easily understood diagrams. It is 
planned to be of use to all pump operators, installa. 
tion and maintenance men. Principle of operation is 
explained, terms used in pump computations are de- 
fined, and a few typical pump problems are worked 
out. Some of the subjects discussed are centrifugal 
pump analogies; how to calculate total head of pres- 
sure capacity or quantity delivered; specific gravity 
or weight of liquid; hydraulic and brake horsepower 
and pump pressure. 
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HYDRAULIC VALVES ... which are solenoid operat- 
ed and sub-plate mounted are described in an 8 page 
catalog No, 260, offered by Rivett Lathe & Grinder 
Inc. Featured are J.1.C. diagrams showing flow opera- 
tions under all types of action for each one of the 
fourteen piston designs. Also highlighted are cut-a-way 
illustrations showing shock resistant spool design. 
Suitable for full 3000 psi. The spool features a scal- 
loped design and built-in metering grooves, which per- 
mits easy and fast flow and thus reducing impact. By 
changing pipe tap size in sub-plate, the 1 in bore valve 
may be used for either 4, 3% or 1 in, and the 1% in 
basic valve for 1% and 1% in. 
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2 PIECE REUSABLE COUPLINGS .. . for one wire 
braid cotton cover hydraulic hose. Particularly helpful 
for on-the-job replacements and for emergency re- 
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rotary 


AIR 


MOTORS 


Model 1AM Up to 4 
2%" dic. 


Model 2AM Up to 
Ye HP — weighs 
opprox. 5% Ibs. 


Model 4AM Up to ! 
HP — only 534" high 
(less muffler). 


Model 8AM Up 
to 4 HP — only 
6%" high (less 
muffler). 


WRITE GAST fer Air 
Motor Bulletins. Request 
“ideas” Booklet. o ame be ae 





solve tough original 
equipment problems 


Just one of these ten inherent 
advantages of Gast rotary Com- 
pressed Air Motors may solve 
knotty problems on your original 
equipment applications. 


1—Low first cost. 2—Explosion- 
proof safety. 3—Variable speed. 
4—Can't burn out from overloads 
or stalling. 5—Four vanes — in- 
stant starting. 6—Amazing com- 
pactness for HP. 7—Light weight 
—to Ye of electric motor, 8— 
Smooth rotary-vane ball-bearing 
performance. 9—Reversible mod- 
els. 10—Dependobility for long 
service. 


Now standard equipment on many 
products. Four sizes, many design 
variations. Vertical or horizontal 
drives; base or flange mountings. 


INVESTIGATE NOW! 


Original Equipment Monufacturers for Over 25 Yeors 


a hy pe - \ a MOTORS - COMPRESSORS - VACUUM PUMPS 
GAST “ ber, 


MANUFACTURING CORP, 131 Hinkley St. Beaten Mecber, Mich. 


MODERN acz 
flutd ON 4 3-4) cyLINDERS 


CONTROL 
VALVES 


PILOT 
VALVES 


OPERATOR FATIGUE 
REDUCED 


SINGLE ACTION SAFETY 


CONTROL 


HAZARDOUS | 
OPERATION 





MACHINE | /) ~~ 
PRODUCTION >} 


INCREASED Ve 14 2- 
) oth 


All 
components 
required for 
complete 
automatic 
and sequence 
circuits: 


Engineering 
of control 
circuits 








WRITE FOR CATALOG 


STOCKS IN PRINCIPAL CITIES 





se ee 
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NE 


HYDRAULIC 
CONTROL MANIFOLDS 


CONTROL SYSTEMS READY FOR 
OPERATION—NO CIRCUITS TO 
PONDER OVER AT INSTALLATION 


Leading machine 
manufacturers 
use these mani- 
folds to cut costs 
and obtain per- 
manent trouble- 
free operation. 
Send your hy- 
draulic circuit 
print and sketch 
showing desired 
take-off connections. We'll prepare a 
manifold proposal — No obligation. 


ALMO TOOL COMPANY 
11470 Kaltz — Centerline, Mich. 
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pairs, as no special tools are needed. Hose does not 
have to be stripped, just inserted into the coupling 
body. Four operations are required to make a proper 
installation. Bulletin No. 105, released by Eastman 
Manufacturing Company, shows how this is done, 
step by step. The various coupling catalog numbers 
are listed in a chart which gives thread sizes, hose 
catalog number, id and od of hose, minimum bend- 
ing radii, maximum psi and maximum burst pressure. 
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AIR CONTROL VALVES ... A 66 page catalog com- 
pletely describing the line of Airmatic Valve, Inc., is 
now available. The catalog gives all pertinent informa- 
tion for 2-way, 3-way and 4-way valves and for the 
following types: cam, flow control, foot, hand. inter- 
lock, pilot, pressure regulator, quick exhaust, sequence, 
solenoid, and time delay. Also presented are air and 
hydreulic cylinders. Information on size, pressures, 
features, applications, parts lists, mounting dimensions 
and cross-sectional views are given for each valve pre- 
sented. Similar data is given for the cylinders. 
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HYDRAULIC CYLINDERS . . . for pressures up to 
3000 psi are presented in catalog No. 741 released by 
Hydraulic Power Division, The Hydraulic Press Mfg. 
Company. The catalog is very complete and covers all 
material thoroughly, Each cylinder series is handled 


WONLY THREE PARTS 
MEETS J.1.c. STANDARDS 

WK GREATER FILTERING AREA 
Wr SPECIAL TRAP-WEAVE MESH 


separately and includes the same information. Many 
different mountings are illustrated and dimensioned 
for installation purposes. Features and cut-a-way view 
of the eylinder are included. Other subjects discussed 
are single acting cylinders, telescoping cylinders, large 
bore cylinders, special cylinders, accessories and ca- 
pacities. 
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CUSTOM MOLDED ARTS... including thermo- 
lastic and synthetic rubber “O” rings, Teflon “O” 
rings, Teflon back-up rings and hydraulic packings are 
described in a two color, 24 page illustrated catalog. 
Permadizing a rubbér-to-metal bonding process, is 
discussed and the company’s new packaging method 
for sealing “O” rings in individual wrappings is out- 
lined. Engineering and design information, includes 
service recommendations, dimensional data for instal- 
lation usage. Write to Stillman Rubber Company. 
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EXTREME PRESSURE LUBRICANT ... is a lithium 
base product containing Molykote molybdenum disul- 
phide powder. Bulletin 101, prepared by The Alpha 
Corp. carries the specifications covering the lubricant 
and prices. The lubricant is suitable for use in highly- 
loaded ball and roller bearings and on heavily-loaded 
sliding friction surfaces. It is oxidation inhibited and 
has an operating temperature range from -30 F. to 
350 F. The bulletin is in two colors and contains inter- 
esting information concerning the product. 
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PRODUCE 


A.N.D. 10050 


PORT CONTOURS 


3 TIMES 
FASTER! 


The new Sonnet Port Contour 
Cutter completes all five oper- 
ations in one pass! 


Chamfering, counterboring, 
radiusing, countersinking, 
spot facing...all five are 
necessary to produce the 
A.N.D. 10050 port contour 
or connecting hole. Now, 
with Sonnet’s new four- 
fluted, special- e con- 
tour cutter, all five a- 
tions can be completed with 
a single pass, reducing job 


The New 


CAPITAL HYDRAULIC OIL FILTER cae ogee 


WITH MONEL METAL INSERT much a0 trwo-thirdel 


/ : from alloy steel and - 

/ ‘ ered ze tou = ‘ ar- 

' 4 bide t on all four flutes 

Type if Hye dl lating Machiner assure ‘Sager cuttin ‘life 
and smoother finish. Avail- 


Rese! yi 


EASY N Al 


able in all sizes with inte- 
gral or replaceable pilots. 


pune 


TOOL AND MFG. CO 


( APITAL eneineerine & Mrc.core 


5837 Seuth Ashland Avenve Chicago 36, Illinois 
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Keelavite 
fey drew Kies 


BASIC DESIGNS... 


... a complete range of hydraulic 
power fransmission unils 
from fractional to 250 h.p. 


PUMP/MOTOR UNITS - VALVES * POWER PACKS 
CYLINDERS - TRANSMISSIONS « REMOTE CONTROLS 


KEELAVITE ROTARY. PUMPS & MOTORS LIMITED - ALLESLEY © COVENTRY «© ENGLAND 
TELEPHONE; MERIDEN 225-6 
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HYDRAULIC MACHINERY AND EQUIPMENT ... 
This 28-page, file size booklet, issued by The Hydrau- 
lic Association contains a check list of the products 
of the fourteen member firms. Many of these firms 
represent over a century of experience in the develop- 
ment of hydraulic equipment. Both components and 
typical machines, presses and equipment to which 
hydraulic systems are applied, are listed. The Hydraulic 
Association of Great Britain is a group of leading 
British manufacturers in the hydraulic equipment field. 
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ROLLER CHAIN SPROCKETS ... A new 8 page 
catalog No. C56-54, describing the stock sprockets now 
available may be secured from Morse Chain Co. Sizes 
and prices are given for Ye, %, %, 1, 1%, 144, 1% 
and 2 in pitch Type B, stock sprockets with a hub on 
one side. Similar information is given for 11, 1% and 
2 in pitch Type C sprockets, with a hub on both sides. 
Installation and removal instructions are included. 
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HYDRAULIC SERVO ACTUATOR . . . offers con- 
trol system engineers a packaged, linear actuator with 
good performance. Technical bulletin No. 116-A pre- 
pared by Pegasus Laboratories, is an 8 page bulletin 


Hydraulic 
CYLINDERS 


to specification 


T your service — since 1918 — the 

most modern machine tools to The 

handle up to 15” I. D., including the last word in 
honing equipmeat and the most accurate of precisicn 
gauging equipment. Everything we do is to specifica- 
tion. Expanded facilities permit prompt delivery of ] or 7 
1000 pieces in any material desired. 


Call Erie 2-3664 - Send specifications to 
AMERICAN HOLLOW BORING COMPANY . 
1954 Raspberry St., Erie, Pa. 
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completely describing the operation and characteris- 
tics of the unit. Many diagrams such as typical test 
circuit block diagram, actuator phase lag, actuator 
transfer function, and differential current output rate 
vs input current’are included. A hydraulic servo trans- 
mission system designed to provide remote position 
control for test facilities, remote manipulation, proc- 
ess control are also included together with installation 
drawings. 
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DOUBLE PUMPS WITH VALVE PANELS ... are 
integral units designed to meet demands for fluid pow- 
er at 2000 psi for the operation of circuits calling for 
a substantial variation in pump volume as during 
“close and hold” or “traverse and feed” cycles. Bul- 
letin No. DP-308, released by Dudco Division, The 
New York Air Brake Company, describes the design 
and features. Unit consists of two standard 2000 psi 
pumping cartridge assemblies within a single com- 
pact housing. Both cartridges are driven by a common 
shaft, have a common inlet but discharge through 
separate outlets. Cartridges have capacities of 3, 5, 8, 
and 11 gpm, rated at 1200 rpm. Valve panels mount 
directly on the discharge ports of the double pumps. 
Panel incorporates the auxiliary controls necessary to 
regulate the output of both pumping cartridges, check 
valve, relief valve, unloading valves. Fluid power can 
be supplied either to two separate systems or to a 
single two pressure circuit, controlled automatically. 
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acked by more 
than a century’s experience 


BRITISH 
Hydraulic Plant 











& Equipment 
LEAD THE WORLD | 


Look for our 
announcement in the 
October issue of 


Applied Hydraulics. 





Hydraulic Association 
of Great Britain 


94/98 Petty France, 
London, S.W.1. England 


Telephone: Abbey 1845. 











Cables: Crusade, Sowest, London. 
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Cover Band 

Holds 
Spring automatically 
in place preventing ring 
from opening up 

















Here 





. 


Stops Build Up of Ice, 
Mud or other Foreign Bodies be- 
tween Rod and Ring . . 





rod at all times REGARDLESS oF 
WEAR. Spring-Loaded, it gives wiper 

& squeeze grip action . . . the squeeze grip is aiways 
the same because of the uniform tension of the spring under 
the endless cover band. 


Squeeze Grip Action Does It—patented 


toe, grit and other foreign bodies do NOT Build Up under 
ring. Red does not stick or become immobile in ANY tem- 
o . the FALL ring has complete contact on 
rod ALL ‘ways, always 

insist on FALL Wiper rings. Available from 4)" to 13” dia 
Military part numbers from ANG23i1Ai te ANGZ3IA7I 
Write, wire or phone us your wiper needs. 


Used During World Ace Products Co., Toledo 1, Ohio, Phone ADame 6513 

War 2 and ever since 

by the Military. 

Fall Wiper Rings 

pe MIL-8-5049 are 
approved. 





Ask About FALL Wiper Rings with Closed Joint 
Especially designed for those applications where sbso 
lute apne from dirt passing through joint of riag is 
required. 








Now in 
its 6th 
year 


NOPAK 
Shelf-Stock 


Service... 
based on these 2 
Standard Mounting, 
Class 1, Cushioned 
Cylinders 


LIST PRICES F.0.8, Milwaukee, Wisconsin 





patents 
pat 
You Can depend on ACE PRODUCTS—Established 1935! 


SPRING 
:: Ring 


LOADED 








Solve Sludge Problem 
with Nicholson’s 


New AIR TRAPS 


* 


With the introduction of an exclusive new oil-eliminat- 
ing feature that prevents build-up of scum and sludge, 
Nicholson air traps now eneble you to enjoy the advan- 
tages of the positive irtermittent action of a float- 
operated air trap without the common problem of oil 
congealing on the r-echanism and impeding or stopping 
its action. Other features of Nicholson air traps: 





1) No air-wasting vent, such as is in 
all inverted bucket traps. 
2) Positive water seal of valve. 
3) Large orifice keeps 
valve clean, 
preventing 
blow-through. 


Three types; 
pressures to 
1500 Ibs. For 
details send for 


CATALOG 
953 MODEL JR 


213 Oregon St., Wilkes-Barre, Pa. 
UEX NICHOLSON 
TRAPS - VALVES: FLOATS 
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STOCK STROKE LENGTHS — Double Acting Cylinders 
” of 3” a” 6” 8” 10" «62° 818" 
24.16 25.72 26.08 26,44 , 27.88 28.60 29.32 30.40 











26.24 27.88 26.32 28.76 29.464 3.52 31.40 ; 33.60 





32.36 34.12 34.468 35.24 36.36 37.48 36.00 ’ 41.40 





35.04 37.26 37.92 38.56 39.84 41,12 42.40 , 45.60 





40.04 43.68 44.52 45.36 47.04 486.72 53040 52.08 54.60 





46.96 51.92 52.88 53.84 55.76 57.68 59.60 61.52 64.40 





66.60 70.80 72.20 73.60 76.40 79.20 82.00 84.80 89,00 





vw 926,80 129.20 131.60 136.40 141.20 146.00 150.80 158,00 


By specifying NOPAK Shelf-stock, you buy quality cylinders 
at the lowest possible prices, you eliminate waiting for 
“specials”, reduce enginsering costs. the prices 
and scope of NOPAK Shelf-stock (14% x 1” to 8 x 15") with 
competitive offerings — and you will specify NOPAK. 

@ Basic mountings “A” or “E” convertible to “B”, “C”, “D” 
or “F”, (see below) by changing cylinder heads. Add 10% 
to above prices, (no extra charge 8” bore). @ Piston Rods NF 
male thread. @ Cushioning can be eliminated on rod, blank 
or both ends by removing spring and ball-check. 

NOPAK 4-Way Valves, hand, foot, solenoid, or pilot oper- 
ated, to activate all cylinders, also in Shelf-stock. 


F GALLAND-HENNING NOPAK 
2743 SOUTH 3ist STREET 
MILWAUKEE 46, WIS 





ALVES AND CYLINDERS 
DESIGNED for AIR and HYDRAULIC SERVICE 
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YES—AND YOU CAN'T 
BEAT IT FOR QUALITY! 


Air-Mite Alr Arbor Press Feateres: 


You get more for your money when 
you choose AIR-MITE— more press, 
more utility and more production 
Built by air press specialists to meet 
the demand for a low cost unit that 
could stand the gaff of high produc. 
tion work, AIR-MITE presses will 
show you quality, efficiency and 
economy you never thought pos- 
sible at their price. Made in \%, \%, 
Mi and 1 ton capacities with spring 
or air return. 

Write for complete catalog on AIR- 
MITE Presses and Air Cylinders. 


NEED A SPECIAL PRESS? Many special adaptations of 
AIR-MITE Presses are available. Write us your needs. 


AUR MIT EB oa 


4415 W. CARROLL AVENUE ¢ CHICAGO 24, ILLINOIS 





POWERMATIC 


AIR HYDRAULIC 


PUMPS 


Size 91" = 14” 
Weloht'38 poonde™ 


The ait operated Powermatic hy- 
draulic pump is engineered for 
continuous service at maximum 
capacity without overheating or 
overloading. Provides positive vari. 
able pressure control. Streamlined 
—o protruding partes to catch or 
damage. Hundreds of uses—oper- 
ating rams, jacks, pipe benders, 
presses, hydraulic body and frame 
straighteners, lab testing, etc. 
Bend for catalog. 


Distributors Inquiries Invited 


POWERMATIC SALES CO. 


KENMORE BLVD. «* AKS 
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Continued 


HYDRAULIC CYLINDERS .. . for low pressures are 
presented in a 4 page folder released by Rotex Punch 
Co., Inc. Available in bore sizes of 144, 2, 3 and 4 in 
bores, they are supplied in non-cushioned and cush- 
ioned models. The cushioned model is not available 
in 1% in size. Complete mounting data is given for 
the standard size cylinders. Six mountings are illus- 
trated, base, foot, flange, pivot, clevis and nose. Instal- 
lation data is given for each of them. A chart shows 
the load capacity of cylinders, for various pressures. 
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HEAVY DUTY AIR COMPRESSORS... Joy Man- 
ufacturing Company has released a new 36 page bul- 
letin A-72 on compressors for industry. The bulletin 
contains complete information en construction and 
operation of the compressor. Illustrated are seven mod- 
els; as a single unit for displacement capacities from 
1186 to 1948 cfm, as well as twin units which furnish 
up to 3896 cfm. The two stage compressor is double 
acting and has a four cylinder semi-radial design. 
Available with flange-mounted, V-belt or direct con- 
nected drives. Features of the units are presented which 
include replaceable crosshead, cylinder liners and full 
force-feed lubrication. 
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Need Special Service 
on a Tubing Problem? 


Call or Write 


Summerill Tubing Division 
Columbia Steel & Shafting Co. 
PITTSBURGH 30, PA. 
Manufacturers of 
Cold Drawn Seamless Steel Tubing 


HYDRAULIC TUBING * PRESSURE TUBING 
CONDENSER TUBING * MECHANICAL TUBING 
DIESEL ENGINE TUBING * AIRCRAFT TUBING 
SPECIAL SHAPES 
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External Root Crushes Internal 


ween Crest Have 


In tightening of UNsrRaKko Pres- 
sure Plugs, the roots of the 
flattened threads actually crush 
the sharper crests of the mating 
parts. Major and minor diameters 
are positively sealed, pressure 
tight without compound. Stocked 
and sold by leading industrial 
distributors everywhere. Write 
for literature. STANDARD PRESSED 
Sreet Co., Jenkintown 2, Pa. 


UNBRAKO SOCKET SCREW DIVISION 
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HOW HYDRO-WYPES 


take the 
AGGRAVATION 


out of 


AUTOMATION 


PROBLEM NO. 1 


A menufecturer of truck axles was experiencing difficulty in mainteining the 
packings in @ floor lift used to load axles into « heat treat furnace. Approximately 
four times « year, the packing would go out with a resultent loss of one to two 
days in “down time” and high maintenance costs. 


SOLUTION 


A Hydro-Wype A49? Scraper Ring was adapted by the factory to the cylinder, 
et @ total cost of approximately $50.00, of which 80% was for labor. 


RESULTS 

For over nine months this lift has been operating without a failure, many times 
with 2° to 3° of heat treat scale piled around the shaft, saving the manufacturer 
in “down time” between $40,000.00 and $60,000.00. 


(AN 6231-A) 





EQUIPPED FOR LONGER LIFE YOU GAN TELL 
THE QUALITY 
OF A PRODUCT 

BY THE COMPANY 


IT KEEPS 


LOOK FOR 
THIS DECAL 
ON EQUIPMENT 
You BUY 





For an immediate solution to your problems, 


contact your nearest representative .. . 


New York, Connecticut, Mossechusetts, Southern Ohic, Kentucky 

Rhode Island J. A. Lomberd Co. 

Nielsen Hydraulic Equipment, inc. P. O. Box 48 

4 Penn Place Dayton 2, Ohio 

Pomem Mener 65, Now York Minnesota, Montana, South Dakote, 
Merylend, ry North Dakota, Western Wisconsin 
‘owe Lanier ° w. F. Aske 4 Son 

5407 Excelsior Bivd. 


4703 Ritchie Highway 
Minneapolis, Minnesota 


Baltimore 25, Maryland 
Mic 


Southern 

Wellman Engineering Co 
4618 Winthrop Avenue 
Indianapolis 5, Indiana 


Stance Co, 
1914 Canton St. 
Detles, Texas 
Bill Coleman Assoc. 
Claude Mann & Associotes Pp im 
237 South Hydraulic Street Dellas |, Texas 
Wichita 7, Kansas Northern California 
Haske! Engineering & Supply Co. 
Sosthene Geltecate 1245 22nd Street 
7h Se ”s inate ieee Sen Francisco 7, California 
andere 4, Catrerme Whoo ing t 
ee! Industries 
Arizona 2700 \éth Street 
Whee! Industries Sen Francisco, California 
2600 South Santa Fe Avenue 
Angeles 58, Calif ’ 


Western New York 


Eostern Wisconsin 
Mechell Rubber & Supply Co 
190 North (2th Street 
H. D, McRae Milwaukee 5, Wisconsin 
1) Ducens sirest Colorado, New Mexico, Utah, 
Rochester 7, New York Wyoming. Idaho, Aleske 
Gextore Pennsylvenic, Fred A, Pease 

Armstrong P. ©. Box 1566 
426 4 iditon Avenue Stapleton Airfield 
Westmont, New Jersey Denver, Colorado 


. «+ OF write to Nation wide sales & service 


atsco ge 


1926 East Siebenthaler Ave. 
Dayton 4, Ohio 
% Hydro-Wypes available 5/16" to 30” Dia. 


%& Hydro-Wype Adapters available for quick, easy installation on existing equipment. 
% Approved Specification MIL-S-5049. 
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Here is a new Pesco Pressure-Loaded Pump you exceeded anticipated performance. 

will want to investigate immediately! It is one of With volumetric efficiencies up to 94%, me- 
the most outstanding of many fine Pesco pump chanical efficiencies up to 88%, and capacity of 
products, and provides unparalleled advantages 11 gpm, it develops pressures up to 2000 psi. In 
for hydraulic power applications. addition, it operates on continuous duty with 

New developments of the famous Pesco Pres- oil temperature of 150° F. 
sure-Loaded principle incorporated in this model Pesco Hydraulic Engineers will be glad to show 
have resulted in new high standards of per- you how this outstanding Model 051002-110 will 
formance and dependability. From the original improve operation of your equipment. Simply 
development tests through many rugged field call or write the Home Office, Bedford, Ohio. 
applications, this Pesco pump has constantly 
Call or write the Home Office, Bedford, Ohio for full 


information on Hydraulic Pumps, Power Packages, Hy- 
draulic Motors, Electric Motors, Controls and Valves. 
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AGRICULTURAL INDUSTRIAL AIRCRAFT AUTOMOTIVE CONSTRUCTION EARTH MOVING 
PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS 


PRODUCTS DIVISION BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD ° BEDFORD, OHIO 
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Coming again in October... 


CONFERENCE ISSUE of 
APPLIED HYDRAULICS 


10th ANNIVERSARY 
NATIONAL CONFERENCE 
on INDUSTRIAL HYDRAULICS 


1954 Issue More Complete Than Ever Before. 
Last Year's NCIH Issue Produced 
Over 6,600 Sales Leads for Advertisers. 
If you haven't seen an audited summary of these leads 
write for your copy today. 


MAKE YOUR SPACE RESERVATION NOW 


FORMS CLOSE 
SEPTEMBER 3, 1954 

















FACTS ABOUT THE CONFERENCE 


Place: Hotel Sheraton, Chicago, Ill. 
Dates: October |4 and 15 


Attendance: Design, and engineering 
leaders and management executives 
representing over 30 major industries 


Distribution: Every registrant receives 
a copy 


Cooperating societies: American So- 
ciety of Civil Engineers, American So- 


ciety of Mechanical Engineers, Society 
of Automotive Engineers, Western So- 
ciety of Engineers, American Society 
of Lubrication Engineers, American In- 
stitute of Chemical Engineers, Ameri- 
can Society of Agricultural Engineers, 
American Society of Tool Engineers, 
Illinois Society of Professional Engj- 
neers, The Institute of the Aeronauti- 
cal Sciences and the National Fluid 
Power Association. 
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The Magazine of Fluid Power, including air controls, air circuits and electrical controls. 


1240 ONTARIO ST., CLEVELAND 13, OHIO, TELEPHONE: SUPERIOR 1-9622 


Chicago office: New York office: Los Angeles office: 
520 N. Michigan Ave., Rm. 1613, 60 E. 42nd St., Rm. 803, 3460 Wilshire Bivd., Rm. 1003, 
Chicago 11, fil. New York 17, N. Y., Los Angeles 5, Calif. 
Telephone: Whitehall 32-1655 Telephone: Murray Hill 7-3420 Telephone: Dunkirk 9-9364 











